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EXECUTIVE SUMMARY 

Rev. 1 
01/25/00 

Tetra Tech NUS, Inc. (TtNUS) has completed a Rapid Assessment for Site 14 which 

includes two underground storage tank (UST) systems for Quarters S Housing at 

Charleston Naval Complex (CNC) Zone B, in North Charleston, South Carolina. The 

USTs were used to store fuel oil for the boilers of Quarters S in the Naval housing area. 

Both 550-gallon steel USTs were removed in April 1998. The assessment was performed 

under the direction of the South Carolina Department of Health and Environmental 

Control Rapid Assessment guidance dated June 20, 1997, and approval letter dated April 

7, 1999. After determining that all laboratory analytical results for groundwater and all 

but one analytical result for soil were below risk-based screening levels (RBSLs), the 

reporting format was reduced from a Rapid Assessment Report to a Standard Limited 

Assessment (SLA) report format. In addition, a Tier I and a Tier II Evaluation was 

performed for the chemical of concern (CoC) in soil which exceeded RBSL. 

TtNUS performed the following actions during the Rapid Assessment: 

• Reviewed available Navy documents to identify potential sources and receptors for 

petroleum hydrocarbons in the vicinity, to evaluate public and private potable wells, 

to locate utility line areas, to locate nearby surface water bodies, and to determine 

surface hydrology and drainage. 

• Reviewed the previously prepared Underground Storage Tank Assessment Report for 

USTs S I and S2 to determine boring locations and monitoring well placement. 

• Conducted site survey to identify utilities and to construct a site plan. 

• Installed nine shallow soil borings 8 to 12 feet below land surface (bIs) and one deep 

vertical delineation soil boring to a depth of 30 feet bls using direct push technology 

(OPT). 

• Collected soil samples for field screening using an organic vapor analyzer. 

• Installed a temporary piezometer inside a selected soil boring. 

• Collected soil and groundwater samples from each OPT boring for on-site mobile 

laboratory screening analysis for benzene, toluene, ethylbenzene, and total xylenes 

(BTEX); naphthalene; and diesel range organics. 

• Collected and analyzed four soil samples at a fixed-base analytical laboratory for 

BTEX and naphthalene using U.S. Environmental Protection Agency (USEPA) 
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Method 8260 and polynuclear aromatic hydrocarbons (PAHs) using USEPA Method 

8270. 

• Collected and analyzed one soil sample for total organic carbon using USEP A 

Method 415.1, total recoverable petroleum hydrocarbons using USEPA Method 9071, 

and grain size analysis using sieve and hydrometer methods. 

• Installed three shallow permanent monitoring wells to a depth of 14 feet bls using 

hollow stem auger. 

• Collected groundwater samples from newly installed, permanent monitoring wells for 

laboratory analysis at a fixed-base analytical laboratory. 

• Analyzed groundwater samples for BTEX, methyl tert-butyl ether, and naphthalene 

using USEPA Method 8260 and PAHs using USEPA Method 8270. 

• Surveyed monitoring well and top of casing elevation and collected depth to 

groundwater measurement to evaluate groundwater flow direction. 

Conclusions 

Four soil samples were collected on June 2, 1999, and analyzed for BTEX and PAHs by a 

fixed-base laboratory. Soil concentrations were reported below RBSLs for sandy soils in 

all borings except one. A duplicate sample from soil boring SB-02, collected at a depth 

of 2 to 3 feet bls, contained one CoC above the RBSL for soil leaching (naphthalene at a 

concentration of 1.8 mg/kg). The duplicate result obtained for naphthalene from the 

laboratory analysis was used for Risk-Based Corrective Action (RBCA) Tier I and Tier II 

evaluations. No other soil samples contained CoCs above the RBSLs for soil leaching. 

One groundwater sampling event was conducted on September 8, 1999. Three newly 

installed monitoring wells were sampled. No dissolved CoCs were detected in any of the 

wells sampled. 
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Tier I Evaluation 
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A site conceptual model identified one possible receptor with three pathways present for 

Site 14: 

1. A construction worker in a utility trench ingesting subsurface soil and/or having 

dermal contact with affected subsurface soil. 

2. A construction worker in a utility trench who might inhale petroleum hydrocarbon 

vapors emitted from newly exposed subsurface soil. 

3. A construction worker in a utility trench who might ingest potentially contaminated 

groundwater and/or have dermal contact with groundwater contaminated by the 

leaching of petroleum hydrocarbons from the soil to the groundwater. 

Tier II Evaluation 

The maximum soil concentration of naphthalene (1.8 mg/kg) found during the site 

assessment does not exceed the calculated soil leaching SSTL for naphthalene (250 

mg/kg). Therefore, the construction worker is not at risk if exposed to groundwater by 

dermal contact, incidental ingestion, and/or inhalation--regardless of downgradient 

distance from the source. This potential receptor is considered nonthreatened and further 

anal ysis is unnecessary. 

The CoCs detected In soil at the site (naphthalene, benzo(a)anthracene, 

benzo(b)f1uoranthene, dibenzo(a,h)anthracene, and chrysene) are not volatile organic 

compounds that readily produce vapors. Because the utility lines in the area are generally 

shallow (i.e., less than 6 feet) there is little potential for confined space working 

conditions. Therefore, exposure to potential vapors emitted from subsurface soil while a 

construction worker is working in a utility trench was not considered further. 

Soil concentrations of benzo(a)anthracene, benzo(b)tluoranthene, and dibenzo(a,h) 

anthracene in soil boring SB02D (duplicate sample) exceeded the RBSLs for ingestion or 

dermal contact of the impacted soil. However, the RBSLs provided in the RBCA 
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Guidance assume that a commercial worker will have exposure duration for 25 years 

having an exposure frequency of 250 days per year. A construction worker would be 

expected to have a much lower exposure duration and exposure frequency based on the 

nature of utility, construction, or remediation work. The exposure frequency can be 

assumed to be 90 days/year or less and the exposure duration can be assumed to be one 

year or less. These assumptions are based on the nature of typical utility-type work. 

Furthermore, the maximum source concentration of benzo(a)anthracene, 

benzo(b)fluoranthene, and dibenzo(a,h) anthracene detected in soil exceeds the RBSLs by 

a slight amount. Therefore, benzo(a)anthracene, benzo(b)f1uoranthene, and dibenzo(a,h) 

anthracene are not considered a threat to a construction worker in a utility trench. A 

construction worker ingesting or contacting impacted soil is not considered at-risk and 

the dermal/ingestion pathway is not considered for further analysis. 

Recommendations for Further Action 

Fixed-base analytical results of the sample collected from soil boring SB-02D (duplicate 

sample) revealed benzo(a)anthracene, benzo(b)f1uoranthene, and dibenzo(a,h)anthracene 

at concentrations that exceeded the RBSLs for ingesting or contacting the impacted soil. 

Because of the greatly reduced potential exposure frequency (an estimated 90 days for a 

one-year period instead of the RBCA model of 250 days for a 25-year period), the 

construction worker ingesting or contacting impacted soil is not considered at-risk. 

Preparation of an Intrinsic Corrective Action Plan is recommended. 
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STANDARD LIMITED ASSESSMENT REPORT OF FINDINGS 

I INTRODUCTION 

A. Owner/Operator Information 

Name: 

Address: 

Southern Division, Naval Facilities Engineering Command 

2155 Eagle Drive, North Charleston, South Carolina, 29406 

Telephone Number: 843-820-7307 

B. Property Owner Information 

Name (if different from above): Same as above 

Address: 

Telephone Number: 

C. Contractor Information 

Name: Tetra Tech NUS 

Address: 661 Andersen Drive, Foster Plaza 7, Pittsburgh, PA 15220 

Telephone Number: 412-921-7090 

D. Site Information 

Address: 1545 Hobson Avenue 

North Charleston, South Carolina 29405-2413 

Rev. I 
01/25/00 

Description of Adjacent Land Use (Commercial, residential, rural, etc.) Include 

documentation (e.g. zoning regulations) as appropriate: 

The CNC is in the city of North Charleston, on the west bank of the Cooper River in 

Charleston County, South Carolina. This installation consists of two major areas: an 

undeveloped dredge materials area on the east bank of the Cooper River on Daniel Island in 

Berkley County, and a developed area on the west bank of the Cooper River. The developed 

portion of the base is on the peninsula bounded on the west by the Ashley River and on the 

east by the Cooper River. The site is located within the developed portion of the base. 
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The areas surrounding CNC are "mature urban," having long been developed with 

commercial, industrial and residential land use. Commercial areas are primarily west of 

CNC; industrial areas are primarily to the north of the base along Shipyard Creek. While 

ownership has changed over time, the land adjacent to NA VBASE remains dedicated to 

chemical, fertilizer, oil refining, metallurgy, and lumber operations 

Predicted Future Land Use (include site and adjacent area): 

Site 14 is located in Zone B of the CNC. Zone B consists primarily of former officer's 

quarters and a golf course and contains properties identified in the Final Environmental 

Impact Statement for Disposal and Reuse of the Charleston Naval Base (Ecology & 

Environment, Inc., June 1995) to be used for active recreation (e.g., golf course), or a cultural 

park, or a waterfront park. 

E. Site History 

Date Release Reported to SCDHEC: May 22, 1998 

Estimated Quantity of Product Released: Unknown 

Cause of Release: At removal, UST Quarters S 1 was in good condition with no corrosion, 

pitting, or holes. UST Quarters S2 was in poor condition. The metal was thin and two 

3/8-inch diameter holes were found about half way down the northeast side. 

UST# Product Date Installed Currently in use If not in use, 
(YesorNol Date Removed 

1 Fuel Oil Unknown(" No 4/14-16/98 
2 Fuel Oil Unknown'" No 4114-16198 

(I) Quarters S was built in the late 1930s. UST Quarters S2 is thought to be the original fuel oil 

tank for the building. At an unknown date, it was abandoned and UST Quarters S 1 was 

installed. 

Other Releases at this site? Yes ____ _ 

If yes, Date Release Reported to SCDHEC: Not applicable 

Status of Release: Corrective action 

No Further Action Date: Not applicable 
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SITE CHARACTERISTICS 

A. Site Geography 

Rev. I 
01125/00 

Describe the topography of the site and surrounding area (slope, vegetation, bodies of 

water, major land features, etc.): Site 14, CNC is located in Charleston County, South 

Carolina, in the Lower South Carolina Coastal Plain Physiographic Province on the Cooper 

River side of the Charleston Peninsula. The peninsula is fonned by the confluence of the 

Cooper and Ashley Rivers. Topography in the area is typical of the South Carolina lower 

coastal plain and is characterized by having low-relief plains broken by meandering streams 

and rivers flowing toward the coast, past occasional marine terrace escarpments (EI A&H, 

1996). 

Site 14 is located in Zone B of the CNC. The site and adjacent areas have long been 

developed. Land use in Zone B consisted of officer's quarters and a golf course and 

vegetation is consistent with that use. Noisette Creek is located approximately 972 feet north 

of the fonner UST locations. The Cooper River flows approximately 1,800 feet to the west 

of the site. 

Mean Elevation of Site: 7.96 ft above MSL 

Additional Comments: None 
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Exposure Analysis 
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Describe all potential receptors and preferential patbways within a 1000-foot radius of 

the site. 

Description of Receptor DistancelDirection from Site 

Visitor/Recreator On-site - no complete pathway 

On-site Resident On-site - no complete pathway 

Off-site Resident Nearest building -50 feet south-southeast-

no complete pathway 

Construction Worker On-site - working in soils or groundwater 

Commercial Worker On-site - no complete pathway 

Surface Water UST S2 to Noisette Creek - -972 feet -

no complete pathway 

Provide any additional comments necessary to complete the exposure analysis: 

VisitorlRecreator -

This property is expected to be a recreational area (golf course and park); therefore. a 

visitor/recreator was considered as a potential receptor. There is no groundwater impact above 

RBSLs at the site so no complete groundwater pathways exist. Surface soil is not impacted at the 

site and recreators are not expected to contact subsurface soil. It is unlikely that any additional 

exposure pathways will exist; therefore, no complete pathways exist for visitorslrecreators. 

On-site Resident-

An on-site resident is defined as any person making his or her home at the site. This site is expected 

to be a recreational area; however, it is possible that it is currently used to house personnel from 

ships being serviced at the base. Therefore, a current resident was considered as a potential receptor. 

There is no groundwater impact above RBSLs at the site so no complete groundwater pathways 

exist. Surface soil is not impacted at the site and residents are not expected to contact subsurface 

soil. It is unlikely that any additional exposure pathways will exist; therefore, no complete pathways 

exist for on-site residents. 

Off-site Residents -

All pathways for otf-site resident would be the same as those for an on-site resident. As no complete 

pathways exist for an on-site resident, this receptor was not considered further. 
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Construction Worker-
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An on-site construction worker is defined as a laborer who would be involved in intrusive activities 

on or around the site, particularly in the area of subsurface utilities. On-site construction workers 

could be exposed to constituents in soil by the following pathways: inhalation of volatiles from soil, 

dennal contact with soil, and incidental ingestion of soil. On-site construction workers could be 

exposed to constituents in groundwater by the following pathways: inhalation of volatiles from 

groundwater, dennal contact with groundwater, and incidental ingestion of groundwater. There is no 

groundwater impact at the site; however, impacted soil leaching to groundwater was considered as a 

complete pathway. There are buried water, electric, and a sanitary sewer lines within close 

proximity of the fonner UST location; therefore, the point of exposure location for the on-site 

construction worker was considered to be at the source. 

Commercial Worker-

An on-site commercial or industrial worker is defined as a business employee who works in a 

commercial/industrial capacity at the site. The future use of the property is expected to be 

recreational but may possibly be industrial or commercial; therefore, an on-site worker was 

considered as a potential receptor. Incidental ingestion and dennal contact with impacted soil are 

expected to be negligible for commercial workers because they are located inside a building. 

Groundwater at the site is not impacted above the RBSLs; therefore, no groundwater pathways are 

complete. It is unlikely that any additional exposure pathways will exist; therefore, no complete 

pathways exist for commercial workers. 

Surface Water-

Noisette Creek is located approximately 972 feet north of the site. There is no impacted 

groundwater at the site to impact off-site surface water; therefore, this pathway was not considered 

further. 
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B. Utilities Survey 
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List the utilities on site, and adjacent to the site within a 250-foot radius, that could 

serve as exposure points or as preferential pathways. 

Utility On-site or DistancelDirection from site Depth to Utility 

Buried Communication - 35 feet east offormer UST S2 See note 

Cable 

Electric - at former UST S I See note 

Water - at former UST locations See note 

Sanitary Sewer - at former UST locations See note 

Storm Sewer - 75 feet south of UST S I See note 

Additional Comments: Specific information concerning the depth of utilities below land 

surface is currently unavailable. However, according to facility personnel, typically utility 

lines are located approximately 2 to 6 feet bls (SPORTENVDETCHASN, 1999). 

SPORTENDETCHASN (Supervisor o[Ship Building, Conversion and Repair, United States Navy, Portsmouth 

Virginia, Environmental Detachment Charleston), 1999. Personal Contact between Paul Calligan, TtNUS and 

Copes Wannamaker, SPORTENDETCHASN, June 17, 1999. 

C. Site Geology 

Provide a brief description of the regional geology and hydrogeology: 

The geology of the Charleston area is typical of the southern Atlantic Coastal Plain. Cretaceous-age 

and younger sediments thicken seaward and are underlain by older igneous and metamorphic 

basement rock. Surface exposures consist of Recent or Pleistocene sands, silts, and clays of high 

organic content referred to as the Wando Formation (E/A&H, I 996a). Underlying the Wando 

Formation, increasing with age, are the Oligocene-age Cooper Group and the Eocene-age Santee 

Limestone. The Cooper Group is comprised of the Parkers Ferry, Ashley, and Harleyville 

Formations. The formation of particular importance in the Cooper Group is the Ashley Formation, 

which was formerly referred to as the Cooper Marl in most regional geologic literature. In more 

recent geologic nomenclature, the name "Cooper" has been given to a group of formations which 

includes the Ashley Formation, a pale-green to olive-brown, sandy phosphoric limestone or marl, 

which is locally muddy andlor sandy. The Ashley Formation in the vicinity of Charleston is 

encountered at a depth of approximately 30 to 70 feet bls. The top of the Ashley Formation has 
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been reported to be associated with an erosional basin and the entire Cooper Unit, including the 

Ashley Formation, is indicated to be approximately 300 feet thick (E/A&H, 1996). 

Provide a brief description of the site geology and stratigraphy: 

The unconsolidated sediments underlying Site 14 were observed during soil boring and monitoring 

well installation activities conducted between May 25 and June 8, 1999. One to 2 feet of loose sand 

and silty sand was encountered across the surface of most of the site. Grading downward to 

approximately 6 feet was interbedded sandy clay and clayey sand that alternated between tan to dark 

brown to blue-gray in color. Saturated conditions were typically observed below about 5 to 7 feet 

depth. Rock and shell fragments were regularly observed in the upper 4 feet. Wood chips or 

fragments were noted in several borings between depths of 5 to 7 feet. In the deep boring (14 B08), a 

sulfuric odor was observed between 16 to 26 feet deep in fine-grained sand to a total depth of 30 

feet. The sediments encountered are consistent with the Wando Formation that consists of 

Quaternary aged clay and sand units. 

D. Soil Boring Data 

Drilling Dates: May 25, 1999 

Provide a brief justification for the location of the soil borings 

SB-l North offormer UST S2 

SB-2 At location of S2 

SB-3 South offormer S2 and location of former supply and return line 

SB-4 East of former UST S 1 

SB-S Location of former supply and return line for S 1 

SB-6 At location of S 1 

SB-7 South of S 1 

SB-8 West of S 1 

SB-9 East of S2 

SB-IO Downgradient of S I 

SB-l1 Downgradient of S2 
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Complete the table below for each soil boring. 

UST Area Borings -

Borehole SB - CNCl4BOI Sampling Date - 5125/99 Sample Depth - 2-3 feet bgs 

Split Spoon Field Screening Lithology (soil type, color, rocks/minerals Soil Conditions (dry, moist, 
Interval (ft.) Results (mg/kg) present) etc; petroleum odor) 

0-2 0 Under asphalt and concrete: firm tan clay, sandy Slightly moist to mOIst 

4-5 0 Loose, medium brown sand, silty MOIst 

5-6 0 Finn, dark gray clayey mottled rust colored with Sulfur odor 

wood fragments 

7-8 0 Loose, medium brown sand, silty Moist to wet 

Borehole SB - CNCl4B02 Sampling Date - 5/25/99 Sample Depth - 2-3 feet bgs 

Split Spoon Field Screening Lithology (soil type, color, rocks/minerals Soil Conditions (dry, moist, 
Interval (ft.) Results (mg/kg) present) etc; petroleum odor) 

0-1 0/3 Loose, medium brown sand, v. f. grain, silty Slightly moist 

1-2 0 Slightly clayey 

3-4 50110 (with filter)! Tan clay, sandy Moist to wet 

150 (headspace) 

4-5 Firm gray clay, sandy Slightly mOIst, fuel odor 

6-7 90 Loose tan, wood fragments, fuel stains Fuel odor, moist to wet 

7-8 400 Loose tan and, v. f. grain Wet 

Borehole SB - CNCl4B04 Sampling Date - 5/25/99 Sample Depth - 3-4 reet bgs 

Split Spoon Field Screening Lithology (soil type, color, rocks/minerals Soil Conditions (dry, moist, 
Interval (ft.) Results (mg/kg) present) etc; petroleum odor) 

0-1 010 Loose tan sand, fine grain, silty with rootlets Slightly moist 

2-3 0 Firm tan clay, sandy, silty Slightly moist 

3-4 0 Tan sand, fine grain, slightly clayey Moist 

6-7 1201140 -with Firm gray clay, silty Slightly moist 

filter 

7-8 Tan wood Wet 

8-9 Tan sand, fine grain Wet 
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Borehole SB - CNCI4B06 

Split Spoon Field Screening 

Interval (ft.) Results (mg/kg) 

0-1 0 

2-3 0(4-5 ft) 

6-7 

7-8 0 

Borehole SB - CNCI4B07 

Split Spoon Field Screening 

Interval (ft.) Results (mg/kg) 

0-1 010 

2-3 

5·6 011201180 with 

filter (4-5 ft bgs) 

6-7 o (7-8 ft bgs) 

Sampling Date - 5/25/99 

Lithology (soil type, color, rocks/minerals 

present) 

Rev. 1 
01125/00 

Sample Depth - 4-5 feet bgs 

Soil Conditions (dry, moist. 

etc; petroleum odor) 

Loose medium brown silt with rootlets, with Slightly moist 

cinders 

Sand, clayey, many shell fragments Slightly moist to moist 

Tan wood Wet@6 feet 

Tan sand, silty Wet 

Sampling Date - 5/25/99 Sample Depth - 3-5 feet bgs 

Lithology (soil type, color, rocks/minerals Soil Conditions (dry, moist, 

present) etc; petroleum odor) 

Loose medi urn brown silt, sandy, slightly Slightly moist 

clayey 

Tan clay, sandy, mottled rust colored Slightly moist 

Tan wood Moist to wet 

Medium brown sand, slightly clayey Wet 
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Borehole SB -

Split Spoon 

Interval (ft.) 

0-1 

2-3 

4-5 

5-6 

6-7 

12-13 

14-15 

17-18 

25-26 

TO-30 

Borehole SB -

Split Spoon 

Interval (ft.) 

0-1 

4-5 

5-6 

8-10 

10-12 

CNC14B08 

Field Screening 

Results (rug/kg) 

010 

80180 with filter 

35/30 with filter 

45/45 with filter 

1401140 with filter 

40/40 with filter 

CNC14B09 

Sampling Date - 5126/99 

Rev. I 
01/25100 

Sample Depth - 3-5 feet bg; 

Lithology (soil type, color, rocks/minerals Soil Conditions (dry, moist, 

present) etc; petroleum odor) 

Loose medium brown sand, v. f. silt, Slightly moist 

slightly clayey with rootlets 

Firm tan clay, sandy Slightly moist 

Firm to soft blue-gray clay, silty Moist 

Tan wood Moist to wet 

Loose tan sand, silty Wet 

Medium to dark brown sand, silty, v.f. Saturated 

grain 

Tan to light gray sand, f. grain, sulfur Saturated 

odor 

Same as above Saturated 

Same as above Saturated 

Sampling Date - 6/8/99 Sample Depth -

Field Screening Results Lithology (soil type, color, Soil Conditions (dry, moist, 

(mg/kg) rocks/minerals present) etc; petroleum odor) 

Under asphalt: silty sand Dry 

18 Olive sandy clay Moist 

Dark brown silty sand Saturated 

70 Soupy muck "ilh sandlgravel Saturated 

Silty sand Saturated 
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Borehole SB ~ CNCI4BIO 

Split Spoon Field Screening 

Interval (ft.) Results (mg/kg) 

0-1 

1-2 

4-5 ISO (3-4 feet) 

5-7 990 (6-7 feet) 

7-8 

10-11 

Rev. I 
01/25/00 

Sampling Date - 6/8/99 Sample Depth-

Lithology (soil type, color, rocks/minerals Soil Conditions (dry. moist, 

present) etc; petroleum odor) 

Under 2" overburden: dark brown silty Dry 

sand 

Light brown sandy clay Dry 

Light brown silty sand Moist 

Brown silty clay Saturated 

Light brown silty sand Saturated 

Gray silty sand with wood chips Saturated 

Piping and Dispenser Area Borings -

Borehole SB ~ CNCI4B03 Sampling Date - 5/25/99 Sample Depth - 3-4 feet bgs 

Split Spoon Field Screening Lithology (soil type, color, rocks/minerals Soil Conditions (dry. moist, 
Interval (ft.) Results (mg/kg) present) etc; petroleum odor) 

0-1 0/5 Loose, medium brown sand, silty, slightly Slightly moist 

clayey, rock fragments 

2~3 0 Firm tan clay, silty, rock fragments. sharks Slightly mOist 

teeth 

4-5 0/60 FJrm, blue-gray clay, silty Moist 

6-7 0 Tan wood Moist to wet 

7-8 0 Sand, v f. grain Wet 
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Borehole SB - CNC14B05 

Split Spoon Field Screening 

Interval (ft.) Results (mg/kg) 

0-1 010 

2-3 

3-4 

4-5 30/25 with filter 

(headspace) 

5-6 

6-7 

7-8 

Sampling Date - 5/25/99 

Lithology (soil type, color, rocks/minerals 

present) 

Rev. I 
OIl2SIOO 

Sample Depth - 3-4 reet bg' 

Soil Conditions (dry, moist, 

etc; petroleum odor) 

Loose medIUm brown silt, slightly clayey. Slightly moist. 

rootlets 

finn tan clay. silty shell fragments Slightly moist. 

Sand, silty Moist to wet. 

Finn tan clay, silty. Slightly moist, sulfur odor Same as above. 

Tan wood. Wet 

Medium brown sand, silty, slightly clayey Wet 
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Enter the soil analytical data for each soil boring for all COC in the table below and on the 
following page. Enter the appropriate RBSL for the soil type from Tables 4 through 8 in 
SCDHEC Risk-Based Corrective Action (RBCA) for Petroleum Releases Guidance 
Document. 

CoC RBSL(I) S8-2 S8-2D S8-4 S8-5 S8-6 

Benzene 5 <7 <6 <6 <6 <6 

Toluene 1622 <7 <6 <6 <6 <6 

Ethylbenzene 1260 <7 <6 <6 <6 <6 

Xylenes 42,471 <7 <6 <6 <6 <6 

Naphthalene 210 <7 1800 <6 <6 <6 

CoC RBSU I ) S8-2 S8-2D S8-4 S8-5 S8-6 

8enzo(a)anthracene 73,084 <430 7000 <400 <430 <400 

8enzo(b)nuoranthene 29,097 <430 8500 <400 <430 <400 

8enzo(k)nuoranthene 231,109 <430 3500 <400 <430 <400 

Chrysene 12,998 <430 6700 <400 <430 <400 

Dibenzo(a,h)anthracene 87,866 <430 970 <400 <430 <400 

TPH (EPA 3550) rug/kg NlA 785 321 NA NA NA 

TOC (background boring) N/A NA NA NA 11,900 NA 

rug/kg 

NA ~ Not Available 

All units in Ilg/kg, except as noted. 

(I) SCDHEC Risk Based Screening Levels for sandy soils; depth to groundwater < 5 feet. 

Discuss the horizontal and vertical extent of COC in the soil: Only the duplicate sample from 

soil boring -02. 14SLB020203D, had any detectable CoCs, with only naphthalene at a concentration 

above its RBSL. The original sample at soil boring -02 had no detectable CoCs. This sample was 

collected at 2-3 feet below ground surface. Other soil samples collected at deeper intervals but in 

different locations were all non-detect. 

Additional Comments: None 
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F. Chemicals of Concern - Ground Water 

Provide well installation information in the table below. 

MWNo. Installation Date Development Date Sampling Date 

MW-OI 6/21/99 7/2199 7113199 

918/99 

MW-02 8/25/99 8/26/99 9/8199 

MW-03 8/25/99 8126199 9/8/99 

Enter the soil analytical data for each monitoring well for all CoC in the table below. 

Not Applicable. Soil from well construction was not analyzed for CoCs. 

CoC MW- MW- MW- MW-

Depth of sample 

Benzene 

Toluene 

Ethylbenzene 

Xylenes 
Soil samples were not collected/rom boreholes 

during monitoring well installation. However, soil samples were 

Rev. I 
01125/00 

r---
I--

Total BTEX collected/rom direct push soil borings located in the immediate viCinity. r---

Naphthalene r---
See preceding soil analyllcal dala for direct push borings. 

8enzo(a)anthracene I--

Benzo(b )fluoranthene r---

Benzo(k)fluoranthene I--

Chrysene r---

Dibenz(a,h)anthracene I--

Lead 

EDB 

Summarize the monitoring well and ground water data in the table below. 

MWNo. Date TOC Screened Depth to Water Table 
Measured Elevation (feet) Interval (feet BTOC) Water (feet) Elevation (ft) 

MW-OI 7/13/99 7.79 4-14 4.67 3.12 

MW-OI 9/8/99 7.79 4-14 4.71 3.08 

MW-02 9/8/99 8.20 3-13 5.15 3.05 

MW-03 9/8/99 7.24 4-14 4.20 3.04 

15 
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Enter field data measurements (temperature, pH, conductivity) taken during well purging on the forn 

provided. Complete for each well. 

Monitoring Well No. Date Dissolved 
Measured Oxygen (mg/I) 

MW-Ol 7/13/99 2.86 

MW-Ol 9/8/99 2.39 

MW-02 9/8/99 0.73 

MW-03 9/8/99 1.27 
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Enter the ground water analytical data for each monitoring well for all CoC in the table below. 

If free product is present, indicate the measured thickness to the nearest 0.01 feet. 

CoC RBSL (ugll) MW-Ol MW-Ol MW-02 MW-03 

Date Sampled . July 13, 1999 Sept. 8, 1999 Sept. 8, 1999 Sept. 8, 1999 

Free Product Thickness None 0.00 0.00 0.00 0.00 

Benzene 5 <5 <5 <5 <5 

Toluene 1,000 <5 <5 <5 <5 

Ethylbenzene 700 <5 <5 <5 <5 

Xylenes 10,000 <5 <5 <5 <5 

Total BTEX N/A - - - -

EDB 5 <5 <5 <5 <5 

MTBE 40 <5 <5 <5 <5 

Naphthalene 25 <5 <5 <5 <5 

Benzo(a)anthracene 10 <10 <10 <10 <10 

Benzo(b)fluoranthene 10 <10 <10 <10 <10 

Benzo(k)fluoranthene 10 <10 <10 <10 <10 

Chrysene 10 <10 <10 <10 <10 

Dibenzo(a,h)anthracene 10 <10 <10 <10 <10 

Ferrous Iron N/A NA 3.04 mgiL 3.3 mgiL 3.30 mgiL 

Limit Limit 

Lead Site Specific NA NA NA NA 

Nitrates (mgIL) N/A NA <0.050 <0.050 0.072 

Sulfates (mglL) N/A NA 2.0 2.7 560 

NA ~ Not Analyzed 

All units flg/L except as noted. 

Additional Comments: None 
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G. Aquifer Characteristics 

Rev I 
01/25/00 

Hydraulic Conductivity: 2.90 ft/day - average of three shallow well slug tests in Zone B RFI 

Hydraulic Gradient: 0.00458 ftlft 

Porosity: Zone B - 43% (Zone B RFI Report) / site-specific - 47% (default for sandy soil -

sieve analysis indicated 90 percent sand; porosity = 0.45) 

Estimated Seepage Velocity: 0.028 feet/day 
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II. Tier I Evaluation 

Rev. 1 
01125/00 

Perfonnance of a Site Conceptual Model is required because the RBSLs for soil leaching were 

exceeded. Groundwater RBSLs were not exceeded. Only one CoC concentration in soil exceeded 

the RBSLs for sandy soil at a depth to groundwater of <5 ft. The duplicate sample from soil boring 

SB-02 (Sample No. S8-02D) at 2 to 3 feet below land surface contained naphthalene at a 

concentration of 1,800 /J.g/kg. Exceeding the soil RBSL for naphthalene requires perfonnance of a 

Site Conceptual Model (identification of current and future potential receptors and human exposure 

pathways) as shown below. 

A. CURRENT LAND USE - Identify any potential receptors or human exposure 

pathways (e.g. basements, contaminated soils from UST closures, etc.) within a 1000-

foot radius for current land use. 

Media Pathway Selected for Exposure point or Data 
(for Exposure Route Evaluation? Reason for Requirements 

exposure) Non-Selection (IF pathway 
selected) 

Air Inhalation No All volatIles measured 
at non-detects. 

Explosion Hazard No 
Ground- Ingestion No There were no 
Water groundwater 

Dermal Contact No concentrations of 
CoCs above 

Volatile Inhalation No detection. 
Surface Ingestion No There were no 
Water groundwater 

Dermal Contact No concentrations of 
CoCs above 

Volatile Inhalation No detection. 
Surficial Ingestion No No surface soil is 
Soil impacted. 

Dermal Contact No 

Volatile Inhalation No 

Leaching to Groundwater No 

Subsurface Ingestion No No current complete 
Soil pathways. 

Dermal Contact No 

Volatile Inhalation No 

Leaching to Groundwater No 
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B. FUTURE LAND USE - identify any potential receptors of human exposure pathways 

(e.g. basements, contaminated soils from UST closures, etc.) within a lOOO-foot radius for 

projected future land use. 

Media Pathway Selected Exposure point or Data 
(for exposure) Exposure Route for Evaluation? Reason for Requirements (IF 

Non-Selection pathway selected) 
Air Inhalation No All vOlallles measured 

at non-detects. 

Explosion Hazard No 
Ground- Ingestion No There were no 
Water groundwater 

Dermal Contact No concentrations of 
CoCs above 

Volatile Inhalation No detection. 
Surface Ingestion No There were no 
Water groundwater 

Dermal Contact No concentrations of 
CoCs above 

Volatile Inhalation No detection. 
Surficial Soil Ingestion No No surface soil is 

impacted. 
Dermal Contact No 

Volatile Inhalation No 

Leaching to Groundwater No 

Subsurface Ingestion Ves Construction No additional data 
Soil workers in utility needed. 

Dermal Contact Ves trench. No volatile 
organics are present 

Volatile Inhalation No in the soil above 
RBSLs. 

Leaching to Groundwater Ves 

Recommendations for further action: 

The Site Conceptual Model identified one possible receptor with two pathways; 

I). A construction worker in a utility trench ingesting and having dennal contact with impacted 

subsurface soil. 

2). A construction worker In a utility trench who might ingest and have dennal contact with 

groundwater contaminated by the leaching of petroleum hydrocarbons from the soil to the 

groundwater. 

Based on the identification of possible receptors. a Tier 2 evaluation was perfonned and is presented 

in the next section. 
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III. Tier 2 Evaluation 
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A Tier 2 evaluation is necessary for detennining the potential risk to a construction worker in a 

utility trench exposed to naphthalene, benzo(a)anthracene, benzo(b)fluoranthene, or dibenzo(a,h) 

anthracene in soil or groundwater that has leached from impacted soil. The following analyzes two 

scenarios for a construction worker being exposed to the potential risk. 

RBSLs FOR CONSTRUCTION WORKER EXPOSURE 

Ingestion and Dennal Contact with Soil for a Construction Worker in a Utility Trench 

The only identified potential receptor is the construction worker. For ingestion and dennal contact 

with soil while working in a utility trench, subsurface soil exposure to a construction worker is 

similar to surface soil exposure. The RBSLs given by SCDHEC for ingestion and dennal contact 

with surficial soils by a commercial worker are compared to the site soil concentrations in the table 

below. (RBSLs for commercial workers are conservative for construction workers. See note (I) 

below.) 

CoC RBSL SB-2 SB-2D SB-4 SB·5 SB-6 

Benzene 200 <0.007 <0.006 <0.006 <0.006 <0.006 

Toluene 410,000 <0.007 <0.006 <0.006 <0.006 <0.006 

Ethylbenzene 200,000 <0.007 <0.006 <0.006 <0.006 <0.006 

Xylenes 1,000,000 <0.007 <0.006 <0.006 <0.006 <0.006 

Naphthalene 41,000 <0.007 1.8 <0.006 <0.006 <0.006 

Benzo(a)anth racene 3.9 <0.430 7.0 <0.400 <0.430 <0.400 

Benzo(b )Iluoranthene 3.9 <0.430 8.5 <0.400 <0.430 <0.400 

Benzo(k)lluoranthene 39 <0.430 3.5 <0.400 <0.430 <0.400 

Chrysene 390 <0.430 6.7 <DADO <0430 <OAOO 

Dibenzo(a,h)anthracene 0.39 <0.430 0.970 <0.400 <0.430 <0.400 

Note: All concentrations in mg/kg 

(I) A commercial worker has a typically assumed exposure duration (ED) of 25 years and an exposure 
frequency (EF) of 250 days/year. A construction worker would be expected to have a much lower exposure 
duration and exposure frequency based on the nature of utility or construction work. The exposure frequency 
can be a,sumed to be 90 days/year and the exposure duration can be assumed to be I year. These 
assumptions are based on the nature of utility work. Therefore, the RBSLs for construction workers are 
expected to be higher than those for commercial workers. 
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Soil concentrations In soil boring SB02D (duplicate sample) for benzo(a)anthracene, benzo(b) 

fluoranthene, and dibenzo(a,h)anthracene exceeded the RBSLs for ingesting or contacting the 

impacted soil. Therefore, a construction worker contacting or accidentally ingesting soil while 

working below grade on the sanitary sewer adjacent SB02 (area of former UST Quarters S2 ) could 

be considered at risk. 

The concentrations for benzo(a)anthracene, benzo(b) fluoranthene, and dibenzo(a,h)anthracene 

exceed the Commercial RBSL for ingestion or dermal contact with surficial soil. However, the 

RBSLs provided in the RBCA Guidance assume that a commercial worker will have an exposure 

duration for 25 years having an exposure frequency of 250 days per year. A construction worker 

would be expected to have a much lower exposure duration and exposure frequency based on the 

nature of utility, construction, or remediation work. The exposure frequency can be assumed to be 

90 days/year or less and the exposure duration can be assumed to be one year or less. These 

assumptions are based on the nature of typical utility-type work. Furthermore, the maximum source 

concentration of benzo(a)anthracene, benzo(b) fluoranthene, and dibenzo(a,h)anthracene detected in 

soil only slightly exceeds the RBSLs. Therefore, benzo(a)anthracene, benzo(b) fluoranthene, and 

dibenzo(a,h)anthracene is no longer considered a threat to a construction worker in a utility trench 

and is not considered for further analysis. 

Ingestion of and Dermal Contact with Groundwater and Inhalation of Vapors (Impacted by Soil 

Leaching) for a Construction Worker in a Utility Trench 

An additional pathway considered complete for construction workers was that of leaching to 

groundwater. The potential construction worker's exposure to groundwater was assumed to consist 

of three pathways: dermal contact, incidental ingestion, and inhalation of volatiles. Drinking water 

is provided by the city; therefore, ingestion of groundwater is not a complete pathway. 

I) Calculation of RBSLs 

Groundwater RBSLs provided by SCDHEC are for ingestion only; therefore, RBSLs were 

calculated for the additional pathways. 
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Groundwater RBSLs for the construction worker were calculated for three pathways: dermal contact, 

incidental ingestion, and inhalation of volatiles. A target cancer risk of I x 10-6 and a target hazard 

quotient of I were used in the calculations. Standard defaults were used when available and 

applicable to a construction worker. When no standard parameters were available, conservative 

assumptions were used. Where possible, site-specific parameters were used for site conditions. For 

all pathways, the exposure frequency was assumed to be 90 days/year and the exposure duration was 

assumed to be I year. These assumptions were considered conservative based on the nature of 

utility work. 

The dermal contact RBSLs were calculated using procedures given in Risk Assessment Guidance for 

Superfund, Volume I: Human Health Evaluation Manual, Supplemental Guidance, Dermal Risk 

Assessment, Interim Guidance (EPA Peer Consultation Workshop Draft 1998). Based on expected 

limited contact with groundwater, the event frequency was assumed to be one event/day and the 

event duration was assumed to be one hour/event. The skin surface area available for contact was 

4500 cm2
, based on one-fourth the skin surface area given in the risk assessment guidance document 

for a swimming adult. 

The incidental ingestion RBSLs were calculated usmg the equation gIven m Risk Assessment 

Guidance for Superfund, Volume I: Human Health Evaluation Manual (Interim Final), EPAl5401l-

89/002 (EPA 1989). An incidental ingestion rate of 0.01 Llday was assumed based on a fraction 

(12.5%) of the incidental ingestion rate for a wading adult (0.01 Llhr), considered for an 8-hour 

work day. The incidental ingestion rate for wading adults is given in Supplemental Guidance to 

RA GS: Region -I Bulletins, Human Health Risk Assessment (EPA Region 4 1995)_ 

The inhalation RBSLs were calculated using equations given in the American Society for Testing 

and Materials (ASTM) Standard Guide for Risk-Based Corrective Action Applied to Petroleum 

Release Sites, Designation E 1739-95El (1997). Site-specific values for total soil porosity and depth 

to groundwater were used. Other parameters were ASTM defaults. 

The minimum RBSL for the three pathways was chosen as the RBSL for the construction worker. The 

following tables show the calculated RBSLs for each pathway along with the selected (minimum) 

RBSL: 
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Dermal Incidental Inhalation Selected 
RBSL Ingestion RBSL RBSL (Minimum) 

ml(/L m2/L m2fl I mlllL 

Naphthalene 1.63 113.56 2.63 I 1.63 

2) Calculation of SSTL for Naphthalene Leaching from Soil to Groundwater 

I 
I 

Rev. 1 
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The naphthalene concentration from soil boring B02 duplicate (l.8 mg/kg) exceeded the soil

leaching RBSL for sandy soil of 0.210 mg/kg. The SCDHEC Soil Leachability Model was used to 

calculate a site-specific target level (SSTL) for naphthalene. Site-specific parameters were input 

when available, else SCDHEC defaults for sandy soil were used. The minimum calculated 

groundwater RBSL for construction worker exposure (l.63 mg/L)(see above table) was used as 

opposed to the groundwater RBSL for ingestion (0.01 mg/L). The soil leaching SSTL calculated for 

naphthalene was 250 mg/kg, which is greater than the maximum naphthalene concentration of 1.8 

mg/kg found in the soil during the site assessment. 

CoC Concentration in SB02-duplicate Soil Leaching SSTL (mg/kg) 
(mg/kg) 

Naphthalene 1.8 250 

Therefore, since the maximum soil concentration of naphthalene (1.8 mg/kg) found during the site 

assessment does not exceed the calculated SSTL for naphthalene (250 mg/kg), the construction 

worker is not at risk if exposed to groundwater by dermal contact, incidental ingestion, or inhalation. 

The concentration of naphthalene in the groundwater resulting from naphthalene leaching from the 

soil to the groundwater will not exceed the RBSL for a construction worker in a utility trench 

(1.63 mg/L) regardless of distance from the source. This potential receptor is considered 

nonthreatened and further analysis is unnecessary. 

Recommendations for Further Action: 

Preparation of an Intrinsic Corrective Action Plan is recommended. 
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Remarks: ------------------
Drilling Area 

Background (ppm):\'----' 

Converted to Well: No --- WeIlI.D. #: __________ _ Yes 



~ 
I~ 

~~.? 
-", 
I~{ 

BORING LOG Page..L of _1_ 

PROJECT NAME: ~ IY BORING NUMBER:~~~~(..,.-' LJ Bell 
PROJECT NUMBER: DATE: -/,..Jft! 

~D~R~IL~L~INtG~C~O~M:PA:N:Y::~~/~.~~~~~~~~~GEOLOGIST: __ ~8~P'~ff ____________ __ 
~RILLING RIG: Iln ~D~RI~LL=E=R=: r.f=~='B===;~~~~ MA~AL~ION 
5-;;:'" o.ptb Blows I Sample U 

(FL) r", Chang. 
.nd 01 ROD I 

T:;'Doi Run 1%1 Sample I 
No. Length 01 

Interval 

Soil S 
Densityl 

C 

i 
, 

Remarks N 

r Coiol Material Classification S 
~ Ii 01 • 

Rock 
Hardness 

/ ~ ~ ~"'~~I:A d. .-.1- I~ ID 
II / ~,~/ -'0' Ar/~_ f/ 

I 'l- S' / .r- I~ u -J)/ , ",t-". ~ 0 
pv 

1./ / ~ 7; -j ,j.~ 1 ."L Cft I" '-'.11 

/' ,IJALI>. , ........t 
I' -. 

/' ,·'iN v IIll M ... 
/' .... :-,' 0;.. I~ (idJAN' .,;. ~ "f .-

~ ~ /' -1., • ~ 'lI~ (J AJl-7t 
/' t;4.. L..J. , d.--.J. MDt 
/ 1/ (J 

/.-
/ 
/ 
/' 
/ 
/' 
/' 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ . When rock conng. enter rock brokeness. 

** Include monitor reading In 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read 

Remarks: 
Drilling Area 

Background (ppm): 'I -..., --------------------
Converted to Well: Yes No -------

Well to. #: __________ _ 



BORING LOG Page-Lofi 

PROJECT NAME: 
ROJECT NUMBER 

GRILLING COMPANY: GEOLOGIST: 

DRILLING RIG: 77L -.: ""0 DRILLER: 

'MATERIAL DESCRIPTION PtDlFID Reading (ppm) 

Sampl De ... Bl .... ' Sample lithology U 
No. iFt) "0. Recovery Change Soil 5 ond o. ROD , (OepthlFt. Density/ 

C " i ~ Type 0 Run 1%) Sample ) Remarks i " ConsJstenc · " 5 • RCO No. Length M y Colo Material Classification E .. " . 
Screened • • E e S •• ., • ;: 
Interval R~k • " 0 ., 

Hardness 

/ 
1./ 

p-- ~ tJ; PK ,Ai ./J ..... ~.~ ~ 
I <:.- I / ,,~{J1j ~ 

0, 
: • ..1-• A 

w,. -;7 1..5" IF- ~ ~, ~)4KIf1- f>'t I n)/.I~FBO'i03oL1 
f1brr 

lJ / )~ ... -
-;7 ~ ~ ~~? ~ -St-- 14 

/ b.mu ~ ~ 01" 1/ .. I' 1"1 1#1 ~ " U' , 
~ 7 I! . .-J ,..,e.t'" -7.,' I f11Jf t1 -;7 W ~A. -"" .:0&:. ..2 • • /J. J.. A.>IM-

/ " ~ 
OJ 0 10 

7 "TD 1.' 
-.;7 
-;7 
1/ 
7 
/ 
7 
-;7 
/ 
7 
/ 
/ 
/ 
/ 
/ 
7 

v'Vhen rock conng, enter rock brokeness 

~. Include momtor readIng In 6 foot intervals @ borehole Increase readmg frequency If elevated reponse read. 

Remarks: _____________________ _ 
Drilling Area 

Background (ppm):rl --, 

Converted to Well: Yes No ___ _ Welll.D.#: __________ _ 



, 
31 

'S 

'f 

BORING LOG Page -'- of ..L. 
PROJECT NAME: 
PROJECT NUMBER DATE I}h )1/ 
DRILLING COMPANY: 77.: 7L 

BORING NUMBER: ctc..-~lJ 'B06 

GEOLOGIST: ~PB DRILLING RIG: -I. A ./J.a. DRILLER: 

!MATERIAL DESCRIPTION PlDlFIO Reading (ppm) 

Sampl Depth Blows' Sample Lithology U 
No. IFL) 6M or Recovery Change Sol' 5 "0. '" RQD , IDepthiFl Densityl N 

~ i., Type 0 Run I'" S-,e , 
ConsiS1enc C 

Remarks ! 
ID 

" ID RQD No. Length 0' Colo Material Classification 5 ! 0 
" y E " Screened 

'" . • E ! .. 
Internl '" • 0 ;: 

R~k " ID C 
Hardness 

7 , 1.1 -~ . <7."JJJ- AJ"'"J .~ d'. : ...... 0 D 

1/ "7'1J' J.l IV! ,,-1. J 

7. o. } Ii . .1 •. IJ ~. < 

If 1/ I '~;.JJtJ ~. d _ v/ ~ 

7 --u g 
'I./<;FRr' ~"bt; 0 0 

/ , 
7 0.9/»' :7tiA w-;;l o/..e4:-l9 .... ~ , 

1( / ~ I .. J ~/Jr.. ~ 0 
/ q 

/ Frb ~' 
/ 
/ 
1/ 
/ 
/ 
/ 
/ 
/ 
7 
/ 
/ 
/ 
/ 
V 
7 

,. \J\Ihen rock conng, enter rock. brokeness. 

•• Include monItor readIng in 6 fool intervals @ borehole Increase readIng frequency if elevated reponse read. Drilling Area ~ __ 

Background (ppm):1 L _....J Remarks: ______________________ _ 

Converted to Well: Yes No ___ _ WeIlI.D. #: __________ _ 



BORING LOG PageLofL 

PROJECT NAME &P&z- 1'1 BORING NUMBER CNvlI./f}b'r 
'ROJECT NUMBER' ---'c.u=---'--''-------DATE 'l:J..aQi/ 

DRILLING COMPANY: /.AI'h_ .g~A GEOLOGIST: _~J~Pf'HL-_____ _ 
DRILLING RIG: AAt/'p DRILLER II B 

Sampl Depth 
No. 1Ft.) 
and or 

!Type 0 Run 
RQD No. 

Blows I 
6~ or 

ROD 
I") 

/ 

Sample Uthology 
Recovery Change 

I (Depthlft. 
Sample I 
Length or 

Screened 
Interval 

I 
/."). 

When rock conng. enter rock brokeness 

v MATERIAL DESCRIPTION 

Soil 
Density' 

Conslstene 

'f Colo ., 
R=k 

Hardness 

Material Classification 

• 

',0 ft I 

U 
5 
C 

5 

•• Include monitor reading In 6 foot Intervals @ borehole. Increase readmg frequency If elevated reponse read 

Remarks: ----------------------------------

PIC/FlO Reading (ppm) 

Remarks 

o 
'(; 

Drilling Area,--_-, 
Background (ppm):j L __ -' 

Converted to Well: Yes No ___ _ Welll.D. #: __________ _ 



BORING LOG Page -J- of .1-: 
PROJECT NAME: /.}- BORING NUMBER: fi C- J 1/ B 0'1 
PROJECT NUMBER: DATE: rJ~' '1 
DRILLING COMPANY: 

~ 
• r::Fnl nr::IST: 

DRILLING RIG: DRILLER: 

,TERIAL H.·llul~ .,DlRD 
'S~~PII Depth Blows' Sunple U 

No. (FL) 6" or .:h •. ~~~. Soil 5 

i 
and or RQD, Densityl 

C ~ IT~~_OI Run 1%' Sample ) Consistenc Remarks • 
leDID 5 1i ~ RQD No. length ., 

y Material Classification e . • ~ . , 
~ 

Interval Roek m 
Hardness 

/ , hi 
~. ~ ~Lv,L A:P..- AI. ..... I/J, If} 

~ 1-91./' .J:-. .u . . & j .I. .iJJ.J.. 1/' 

~ 
fA" .... u 

/ , ~ ~ (~. 1. -;l.~ 

Oql 0 4 /' ."7,'- , V 
'N5 FButd OlD 'I 

/ !i;; ~I'l~ A:I2t.:., ..:..~ 

/ 
),S". . .4(jK ~.1JJ...:..J ' --,fA, ---I.,D 

f;; f- / n . .A RA J ~d... • ..M- -l- I,,'&. 

~143 i /' 
, q 'V 

O'f 

-' s 

~J 

~-J 

~ 

/ 0/'1 

/ 711,(f ---1'.../- ~: h 
, 

/' (J 

17_ ~ I J 

/ ~N I ~ .~ • .J ;..rk, .1I.t.NWl 

/ fl u , 
... 

/ ~ §lA. " 11. IA. ~J • 
II, / ,~ ~,~ , v~ n. 
/' '" 

r / LfJ,.,. u 

£ 
:l--O / ... 'I 

/ 
b / '-+j../ 

/ 
~ / 

/ ~ I . \Nhen rock coring. enter rock bl'okeness. 

... Include momtor readIng .n 6 foot .ntervals @ borehole Increase readIng frequency jf elevated reponse read. 

Remarks: ----------------------------------

.--'-. *.1 I~ 0 
7 '.t. 

v/ IR..' "" .• J ~ ~k. 
JD 

,~ V r, 'L , 
p 

Drilling Area 
Background (ppm): ,..---..., 

Converted to Well: Yes No ____ __ WeIlI.D. #: ________________ _ 

- , 



BORING LOG Page.-'2cof :2-

PROJECT NAME: 
"ROJECT NUMBER 

__ M~··=-.:I,-,I},---____ BORING NUMBER: GIl<.., 1./ Y () 3 
DATE O')..{;/(/q 

DRILLING COMPANY: / . GEOLOGIST: fgH 
DRILLING RIG: • 7!:: DRILLER: 

"MATERIAL DESCRIPTION PIDIFIO Reading (ppm) 

SJlmpl Depth Blows I Sample Lithology U 
No. 1Ft) "0' Recovery Change Soil S 
.nO 0' ROD I (OepthlFt. Densityi .., 

~ ~ C " Type 0 Run (%) Sample ) Consistenc Remarks i • " s • RaD N~ Length "' y Colo Material Classification E a ~ ~ 
Screened 0' 0 • E ~ ~ ., 
Interval Roc;k • " ., 

Hardness 

/ '1/1/ " IKA. 1Z....l I, n • ..l J '- .J ~ IAJ / b"d.., " - ~ 

/ ; ~, .~ 7..-J.", I." . 
J 

7 I~ IV V 
')..8 

1/ 
Q ,D 7 

/ I-rO 10' 

7 
1/ 
7 
7 
/ 
7 
7 
/ 
1/ 
/ 
/ 
7 
7 
/ 
/ 
/'" 
/ 
/ 
/ 

When rock. conng, enter rock broke ness 

... Indude momtor reading in 6 foot Intervals@ borehole Increase reading frequency If elevated reponse read. 

Remarks: ______________________ _ 
Drilling Area.--_-. 

Background (ppm):!L..._..J 

Converted to Well: Yes No ___ _ WeIlI.D. #: __________ _ 



BORING LOG Page_( of_1 

PROJECT NAME: 
PROJECT NUMBER' 

_~C~iI/~c.. _______ BORING NUMBER: / <f B dJ 'I 
DATE' 1,.1 f/9'"f 

DRILLING COMPANY: C...,{u.. . '>; '- GEOLOGIST: I 

DRILLING RIG: CJ- fs~ ... c... DRILLER: P. rt ... ~J. 
MATERIAL DESCRIPTION I'1DIf1D R_IP ... , 

5amplli Do ... Slows I sample ll1lloiogy U 
No. 1Ft., ... ., Recovery Chillng • 'Oi' S 
and or RQD I 100 ...... Donsltyl ~ 

11 • Typo .. eo_ C Remarks -I. Run '" sample I 1 RQD No. Lan ... .. y ColO1 
MiderIa, __ 

S 1 ·1; ......... or <",' , c ff.~~ :'J~fr·'~ , ,~ . 
.~. R ... 

.. 
::i~~ -..., ..... - . , ;~ -,,''-" 

~, " >, \ <"e , , "" A;1 , .l'~ Of).!,i ... ;-,' 
e~ . ' , 

( V U-~of_ 

f/ iJ.., S ,It., S"-'l 

"t '/ \ 
> / \ 
'f V if I..f \ 

".. S V bI .... . S u-J.." c...( ... " 1M. 0' s+ I<"{ 0 ., 0 

/ (.. / Ilt,t <" /.f, <;,,- JI ~o-t~f.) 
1 / \./ 

.y 0/ / 1,.-/4- J\ 
1 / "'I~. So .... "" ""-o.t.e It J $<>:::!.f If<; D <> (> 

II> V .1.- , 

II / ~ 1: 
• C;;I.f~ 5 .... J 

11- / '-1/4 ,. .[ # 
V 
'/ 
V 
/ 
/ 
/ 
V 
/ 
'/ 
'/ 
'/ 
/ 
/ . When rock conng. enter rock brokeness . 

"Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: Background (ppm):rl---' 

converted~t:o~w~el~I:=~y~e:s:::;j;;;::""']j=:/=::::::;N:O=_:_:_:_:_:_ :~_:~w~el~1 ~I.D~.~#~:======================= 
f,'.'1.. • ..J:::. 



BORING LOG PageLof_' 

'ROJECT NAME: eN c- BORING NUMBER. Ilfl!>lf/ 
,~OJECT NUMBER: DATE: --c..-=-'/'TYOc/T;9".;crr------

DRILLING COMPANY: ~r.. ... , <,,'0.. GEOLOGIST: 
DRILLING RIG' ----'''''S-''"'+.", ..... ''''''''f.,,"'''e'-=.o'--c.......-----DRILLER. -"";e..--:~::-v-J---;'\r-----

, 

MATERIAL DESCRIPTION 
SafTIpl '" Of'plh Blow",1 Sample ltlholl)QY U 

No. 1Ft) 6" or Recovery Change Sod 5 .n. 0' ROO I (Depth/Flo Density! 
Type" Ruo I·~I Sample , Conslslenc C 

ROO No. length 0' Y Colo Material Classification S 
Screened 0' . 
Inte ..... a. Rock 

Hndnns 

I 
./~ 1ft,., Z"Otu..l \l J ~.::.!J .// 

7..- /' .t;;- Sm...J" ClIJ..f 
'3> .// 

./ V I 

J If' // / ~"/q /\ 
t; /' /.. ... 

~ i lof, sJ ./' p,.... 

c. / IBlt 4<1-1" I:/~-r 
1- / t- l I 

//'" , 
'IIi l~! <;i1-f" Su. J ~ // 

C( 
, 

" / 

1° / 
I ( // 

/ ~ S iI{-r ~J wi "Cr:J! 
11- / (.7/q 

/ 
// 

, 
/ 
,/ 

/' 

.-
./ 

.. , 
,/ 

, 

" / , 
.-

/' 
.-

,/ 
/// 

.. / 
./ 

/" 
// . "'/hen rock COring enter rock brokene,>s 

•• Include monitor readIng in 6 foot Interval, liJ'Il:lorl"ho'e 'nrr<>;,\<,;<> f"::I1.11f'q ff!''l',''''r>r.y " "lp'l~I",d fpponse rp:,d 

Remarks: ------------------------------------------
Converted to Well Weill D, #. 

PID/Flo Reading (ppm) 

... , • 
Remarks ! 

.. 
~ '" i 0 III 

E c • • ~ e ! n E 0 ~ • .. n 

f), i 
L, 

I~ () .. 17 

"}tot. ;d 
S 0- f,,-,~.fY 

~'1l 0 CI V 

,/ 

Il,; 

' . 

Drilling Area 
Background (ppm): rl ---, 



APPENDlXB 

MONITORING WELL CONSTRUCTION LOGS 



BORING NO.: C.AlC/'/-/lfI</O/ 

OVERBURDEN MONITORING WELL SHEET 

NO. CAiC/( 

GEOLOGIST 

r---------;~---"Fi_===t---ELEVATION OF TOP OF SURFACE CASING: 

.... t--+---ELEVATION OF TOP OF RISER PIPE: 

HI--+---Sr.ICK -UP TOP OF SURFACE CASING: 

141----l---STICK-UP RISER PIPE: 

OF SURFACE CASING: tr ( 
TYPE OF SU~FAyE CASIN'-G-: --:,,';::f,re-e--;-Z"---

YJt{fl1-hole &.-,"Pi CI)ver 
TYPE OF SURFACYEAL: Cl2na.e if ,,41 

---+----RI~iER PIPE 1.0.: 

TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 4, Cl [ 1''I.~ 
_--+--TYPEOFSEAL: !}((lAy., f"1 MJ 

4---l---ELEVATION I DEPTH OF SEAL: J 
-4---1'-----TYPE OS SEAL: 8 0/ (,~ .5~ M , 

-4--+--- DEPTH TOP OF SAND PACK: 

-4 __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

~---l---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

~---l---TYPEOFSANDPACK: 

,f,,£ '10 PVc. 

J() 5J~f )( /0/ 

ai/ 

----l---ELEVATION I DEPTHBOTTOM OF SCREEN: 

---+--- ELEVATION f DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BEL9Y" OBSERV1T10N 
WELL· <). 0/31> .:5 <4 0\(.1. 

I __ L ______ ~:::::::..:~==J'----ELEVATION f DEPTH OF HOLE: 

(,/1 

/1 

I " 



C/lJC It/-
BORING NO.: ft'l WtJ "Z-

OVERBURDEN MONITORING WELL SHEET 

ELEVATION 

FIELD GEOLOGIST ~:J~~~=~=~_~~~~~~=I~;:;;~;;;MIEE]~~~~=~ 

r---------r~---fiiF=~---,,1 "'/ATlnN OF TOP OF SURFACE CASING: 

..... t---t---IELE;VATIO'N OF TOP OF RISER PIPE: 

.... I---t---STICK -UP TOP OF SURFACE CASING: 

RISER PIPE: 

.... --+----1.0. OF SURFACE CASING: b t? 
TYPE OF SURFACE CASIN'-:G-: -£Z'?i:7V=,$,1..,.....,Ma,..J:---~ 

TYPE OF SURFACE SEAL:_...:t::..!: ... ~"'-~Co..LC...:~=?fLs.~ 

=----+----RISE:R PIPE 1.0.: 

TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: <P U 
.----+----TYPEOFSEA~~~· ________ C~~~~~~~~~~~~ 

,:1 4-___ +-____ ELEVATION I DEPTH OF SEA~ 

.----t----TYP'EOS SEA~ ,(.1 ",e.. so.. ... 01 

4-----+-----0EPTH TOP OF SAND PACK; 

'4 __ -+-___ ELEVA T/ON I DEPTH TOP OF SCREEN: , 

----+------TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

.----+----- TYPE OF SAND PACK; 

i-----t----ELEVA T/ON I DEPTHBonOM OF SCREEN: 
- ___ +-__ ELEVATION I DEPTH BODOM OF SAND PACK; 

TYPE OF BACKFILL BEL07SSE;RVATION 

WELl' .A/~ I_J. ________ -=::::::~~=:=J:-----ELEVAT/ON I DEPTH OF HOLE: 



ELEVATION 
FIELD GEOLOGIST 

OVERBURDEN MONITORING WELL SHEET 

cpu<!-
BORING NO.: MIA/OJ 

/--------r~---f'iif===t--- 01 ov,mrlN OF TOP OF SURFACE CASING: 

..... 1---\----E,LE'{Al'ION OF TOP OF RISER PIPE: 

..... 1---+--- ST.ICK -UP TOP OF SURFACE CASING: 

1"111---+---STICK-UP RISER PIPE: 

..... I--+---·I ... D.OF SURFACE CASING: (, or ..L.. 
TYPE OF SURFACE CASIN:-:G-: -.O[F.(-y-S,c:r--fN),-'Mt·' -

I--!----TYPE OF SURFACE SEAL: 

=----+-__ RISER PIPE 1.0.: ~ f( 

TYPE OF RISER PIPE: 

BOREHOLE DIAMETER: 4> u 
.---+---nrPE OF SEAL: C. e e .... -<--sA ~ 

~ __ + __ ELEVATION I DEPTH OF SEAl.: 

,,--+---TYPE OS SEAL: ·tt'.JI. ~ '5a..~ 

.. --+--- DEPiH TOP OF SAND PACK: 

4 __ +-___ EILEII'ATIIONI DEPTH TOP OF SCREEN: 

---+---rfPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

~--+---TYPEOFSANDPACK: 

{),D{ ,((Ooff-
;L(( 

1---+---ELEVATION I DEPTH BOTTOM OF SCREEN: 

---+--_ ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL' A/A:: I_.J. _______ -====~~==:j---ELEVATION I DEPTH OF HOLE: 



APPENDIXC 

FIELD SAMPLING LOGS AND 

LABORATORY DATA 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page-L of I 

Project Site Name: ~~~ Sample ID No.: l t.{SLl3¢ 2(j2.(J P 
Project No.: Sample Location: ~~ 

Sampled By: gEl':1l4-
[] Surface Soil C.O.C. No.: r 

ft.. Subsurface Soil 
[) Sediment Type of Sample: 
[) Other: [) Low Concentration 
[] QA Sample Type: [) High Concentration 

GRAB SAMPLE DATA: 

Date: " 2- 4.c. Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

TIme: ILf 6th I dk hr. Cf"1e'1 Se. ry;J. Method: 2.--3 
Monitor Reading (ppm): 

COMPOSrrE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

Pi ... ~I \.f ~lQr~' 
Dvp V "-,.,, .f 

P,q...'f 1 <./ .. 'L 

DVP I '-I 0", 

-rPU " '-10" 
nl.li> , U .. ::&. 

OBSERVATIONS I NOTES: MAP: 

iJI/PIIea..k 

fo-f;o.-., 
Circle If Applicable: Signalure(s): 

MSIMSD Duplicate ID No.: \~~c. IL iLl /C/SL(j(j2.P2.¢.i'1> 
~ 



SOIL & SEDIMENT SAMPLE LOG SHEET 

Page \ of 

Project Site Name: ~.g Sample ID No.: N ~ Ll5rP.1aSr:P I 
Project No.: Sample Location: BpJ.¥ 

Sampled By: s"e 
[] Surface Soil C.O.C. No.: f Subsurface Soil 

Sediment Type of Sample: 
[) Other: o Low Concentration 
[] QA Sample Type: o High Concentration 

GRAB SAMPLE DATA: 

Date: 0 Z '?C! Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Time: IS05 1>;". ~(1; Method: ~_'-I' ~"i-~ 
Monijor Reading (ppm): 

COMPOSITE SAMPLE DATA: 

Date: Time Depth Color Description (Sand, Slit, Clay. Moisture, etc.) 

Method: 

Monitor Readings 

(Range in ppm): 

SAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

77Ff.j I £7 O~ 

---u 7 t3"X b'iiR ?:1 C:~'D.I-~ 

~" .... ~'''''' / .<2- ~~ 

OBSERVATIONS I NOTES: MAP: 

, 

Circle if Applicable: 

s;~ure;: '1£ MSiMSD Duplicate 10 No.: 

l 



Project Site Name: 
Project No.: 

[J Surface Soil 
w: Subsurface Soil 
tJ Sediment 
(] Other. 
[J QA Sample Type: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Sample 10 No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
(] Low Concentration 
[J High Concentration 

~"·""-7f¥tE.:!~"*;~~~~~ ~:;.?,,.1,,,,n-M-'-"~*,,,':&i ~ 

bate: TIm. Depth Color o.crlpUon (Sand, SIlt, Clay, MoI_. 11<:.) 

Mod: 

Mon~or Readings 

(Renge In ppm): 

rn'···!rE!lF·'?~·'7'::J:L&"·'~~ ~..;.i~....., ~"",Mtl<~M'.~ MW 

AMy ... CofaIner RequI ..... _ CoIl_ other 

f., Tev:/ E 01> <I- - S-<1.e .. <"",,~. .....-
rilH , <I'~ ,/ 

lD</Fo.;.. Lt;a~ -

~14~~:::;J~ 

MSlMSD Dupll .... ID No.: 



project Site Name: 
Project No.: 

[] Surface Soil 
11 Subsurface Soil 
[] Sediment 
II Other: 
U QA Sample Type: 

Readings . 

I(Range In ppm): 

SOIL & SEDIMENT SAMPLE LOG SHEET 

of I 

Sample 10 No.: / '-I s; L f.,P{g Plf./Js 
Sample Location: .... 1'-'l/...;s:i'F-:i3R~o""''''--__ 
Sampled By: !f. r 
C.O.C. No.: 

Type of Sample: 
II Low Concentration 
U High Concentration 

Dupllca ID No.: 



MONITORING WElL DEVElOPMENT RECORD Page_of_ 

Well: MW-I Depth to Bottom (ft.): 13-9:;-
Site: 1'1 Static Water level Before (ft.): 4.9-1 
Date Installed: ----c,.....,---- Static Water level After (ft.): __ _ 
Date Developed: 2'::=1''1 Screen length (ft.): Jt>.e," 
Dev. Method: B~ ~ Specific Capacity: r I.S:C 
Pump Type: Casing 10 (in.): __ g,C>.-il ____ _ 

Responsible personn:,: ---<f<~:.-,-,4<-;;i--/-) ______ _ 
Drilling Co.: c,/.1.$= lli/1ty,,6 
Project Name: _____________ _ 
Project Number: ____________ _ 

Time Estimated Cumulative Water level Temperature pH Specific Turbidity Remarks 
Sediment Water Readings (Degrees C) Conductance (NTU) (odor, color, etc.) 
Thickness Volume (Ft. below TOC) (Units ) -

(Ft.) (Gal.) v.6 
jl'f,), I ~.I {;. O'l .S~~_ I '1 <f<:l ~"/ ::)"7,-
IJ 5"61, 16 d-o...) 16~ ,)/~ 1-'1""\ " I 1~'.5D 
J/.<;"l/ ;;).,0 ~'d-, . \ 6·0<:: ,t'R3 c:r~~ ,I ,<; ~S-

1/5-(' "3c) Q1.~.O 6. oL .c.tJ~ 99~ It ,{'::3 , 

II~ I.fu ~~.t 6.03" ·4,~ '{f " ,~S-S 
//7..0 r 4S= -;;.. / I <j 6·C~ .Y6.' '-CO ( II ;r:~s 

1~6<::;"' ~G 'C).~.l 6.0 \ .lI 4"7 '2J..JI H t;: ~b 

J~e:, J S"~ ":::2~. I ~<19 • 'LltJ a. ac~ JL ,,?,g' 
i~/".<.. 6S'"' ~~.~ .91'6 " '-I7~ 6,,0 'L ,5".'/0 

i~ 1-6. 7~ Ul, I . "T ~~~ .1..J6( ,L.('i lo- ~. (I 

j(X~ 1 ,?O ;;;>~ .Y 6.03 • tJ.'i?'? 56' II .<: '(7..'3-

/~~ sS" ~/._~ [). ~9 ·4 flt 306 I l <I. II 
1-a..3° gs ~,.6 I c: 8"6- 1I6.~ I~ I /' '-I. I,~ 
1fK3( /00 'd../. "S:" 'S:1r~ ,47.-., qs 1--.//", .1- ... (/.60 

; a"? 4 IDS'" --a(.~ s:q~ ,'-173 ;').~ It " 4.\~ 

bv.&l 11.A.("(. ~3-
I~ c.",~~ . 

'I¢ v 



MONITORING WELL DEVELOPMENT RECORD Pag. _0'_ 

Depth to Bottom '1t.1: _--'(L.3~~~_ 
Stetlc Water level Before ,ft.l: S .06 

-aJ.~r....;,=-- Static Water level Aher /ft.l: -:--;--__ 
Date Developed: Screen length ,ft.!: to F f-
Oev. Method: Specific Capacity: __ .,.,-__ _ 
Pump Type: Casing 10 lin.l: __ -"'P:::..'_' ___ _ 

TIme Estimated Cumulatlv. Water leval Tamperature pH 
Sediment Water Readings ,Oegr.e. CI 
Thicknes. Volume 'Ft. below TOC) 

,Ft.1 (Gal.) 

I O;;.~ IJ ,S':. de) :25'-2- s: (.,~ 
Jo:L, ~n 7 ().<J ..1.~ a, Ii;"'_~~ 

'03'" liD /O.q .::l3~ Y C',g'~ 

i(!) C{S -;'0 11.0 .1 ~ lLJ S".72 
)OSV It!) q -'7<' ~ 3_ .i;> ~ro 
IfOSS- Cis !/) D .2~ I ls.O'() 
if 02 liS- i (). ;Lo ;;"'5-1 15:7' 

III ~ 1 13 D J/J DO ~ ::J.:<' -J Is. f{) 

Responsible Personnal: ~J:"::'-lt1....\..!::d'--£L=<.~r _____ _ 
Drlling Co.: ~ ~fQ ....... 
Protect Neme: ~C...,.,A/c:;.,,..)o~'l------------
Project Number: _J,;(g,-1L:4~O~ _________ _ 

Specilic Turbidity Remark. 
Conductance INTU) ,odor. color. etc.) 
(UnIts - I 

( ·s-V ')qr;r; -c...rCA.11 

!)·(Pc)Cf i) ., 9 Cj 
(; <"" .1" 

o .St,L/ 7'7(/ bra,! 

O. yr:{3 <(~<O <;; r ... f, 
ifl. scf:3 ~cJ<f C,~cl\1 
()J,3 "':( .~ ) (- /., f-- 1n..rc...1 

Ie> 53 Q :270 (.,1- v;.. --:::It / 
0.$;";;"9 J"c., I" 1- "'C/'n.~ 

C7 (/ 7 

-



MONITORING WELL DEVElOPMENT RECORD Page _0' __ 

Well: C"vCrt./-Mw 3 Depth to Bottom (ft.): _....!ic-t/./-"7'7--:=-_ 
Site: -fi:t·jJt<- {c.{ Static Water Level Before (ft.): <f.2( 
Date Installed: ({')'c:;-199" Static Water Level After IIt.):,---,.......,. __ 
Date Developed: KI&/9 9 Screen Length (ft.): I c) {t-

Responsible Personnel: ~J-=!:...-....:H~cI:.......L+-=~=--,-r _______ _ 
Drilling Co.: <=-loPStc. "'""- Dc:) I " ...... 1:., 
Project Name: c.. .A.I c.... (J . 

Project Number: __ --==~~1~1l~1L------------
Dev. Method: _fll"-"<.I:..:vv~~~ ____ Specific Capacity: _~ ____ _ 
Pump Type: Casing 10 lin.): _--,:l.o!:..-c_, ____ _ 

Time Estimated Cumulative Water Level Temperature pH Specific Turbidity Remarks 

Sediment Water Readings (Degrees C) Conductance (NTU) (odor, color, etc.) 

Thickness Volume (Ft. below TOC) (Units ) --
(Ft.) (GaL) 

i((~ ('0 l (. ::L :l 3, ::L S:S't/ o S'f!!) "9~<J c. r""./ 

1(23 ~S if c:;- .::2. ~ _ 'l? sn 1'"1 S-S-S >9'iif COro.L 
UJ..~ ~S- 10."6' .;;t ;;2... "7 5'.~S o. 5" 3 ( { 71'> I .. 1- '~re-\I 
1 ( 32.... ~S 10, 0; ~~./ S. '8''' O· S;t, 5</ (/(1(, e~,-' 



GROUNDWATER LEYEL MEASUREMENT SHEET 

ProjectNlUDe: g,'-k- 14 Project No.: 

LocatioD: (it/( C0&.--uSb".. 
Weather CODditio ... :_-=======---,/Ij'tb/.G'1w{i:.J~a.""'!4,(:"'4L 
Tidally InOuenced: Y.. No "".·/if 

PenoDDal: _->"]G=~=..I!J==¥.....!==:.!...U!S-r.-
M ••• uriDIf Da~vi::c::a::.: ____________ -/ 

Remark.: 

WeUor EI.v.tiOb 01 Total Water Level Thlclme •• Groundwater 
Piezometer D.,. Time ReCerence Point W.II Depth ndicator Re.din ree Produc Elevation Comment. 

Number (teet)* (teet)· (teet)· (teet)· ('.et)* 

(,J '-1'1 Jt1 Vo# C, ~Pjlt; 1'-/. 1..c. L/. 1-'1 

mj,.)~Z pQr1 I .~<; r;. It; 

(rItY !p"IU l s .rt>l- t.t. 2 r/> 

• Ait me~ents 10 the neaNlt 0 01 loot Page __ of __ 



Tetra Inc. 

Parameter. 

Relationship: 

ICHEMeIrics: __ mglL 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample 10 No.: I Y G- L..N\ 0) <:l I 
Sample Location: C -'" C III Nt IfJ b I 

Hydroxide 

0 

Duplicate: 

rAiI-r_,Blank: 

Titration Count I 

CHEMeIrics (Range: __ mg/l) 

Carbonate Bicarbonate 

a 1"'"1 

o 
o 

• 
Analysis TIme: ____ _ 

Multiplier I Concentration 

10.01 = mg/l 

10.02 = mgll 

Analysis TIme: ==-'-'--'--_ 
o FiRered: 

Dioxid~e:..: __ ----
IEqluiprr,ent:· eCH Oigital TiIraIor CA-Oi) CHEMeIrics (Range: __ ,mglL) Analysis TIme: --,1c..:1_', _o_~_ 

TrtraUon Count I I Concentration 

10.1 = mgIl 

10.2 = mg/L 

11.0 = mg/l 

-::! \;2 x2.0 • S1'-l mgll 

--mg/l 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech Inc. 

Sample ID No.: 

Sample Location: 

Duplicate: 

ljE~~~~~~~~~~~=~E~~!':' rf'tll-_-,Blank: 

o 
o 

ISt.,ndard Solution: 

DR-700 

610nm 

'-8:29 HS-C Color Chart 

93 

c. \] 
__ ---''--_mgll 

DR-8 

91 

____ ..::::......::mglL 

other: 

'" , , 

HS-WR Color Wheel 

Other: 

Analysis Time: -!...1_tJ_2-._1>_ 

FiKered: 0 

Analysis Time: ____ _ 

FIKered: 0 

IStalndard Additions: 

o 
o Digits Required: '''''''..."... __ O.2ml· .. ___ O.3mt __ _ 

(NO,-oN): 

DR-700 

ISt"ndard Solution: 

ISt.,ndard Addftions: 

o 
o 

~-Q'V 
60 

mglL 

DR-8 

55 

other: 

Other: 

Analysis Time: -;:::!;---<-'--'L-.:L 

FlKered: 

Reagent Blank Correction: 0 
Standard Solution: 0 ResuKs: 0 

Analysis Time: =;--__ _ 

FlKered: 0 

Nftrite Interference Treatment: 0 
Reagent Blank Correction: 0 

Digfts Required: ".,,~'. ___ O.2mI:. ___ O.3ml:. __ _ 



Tetra Tech NUS,lnc. 

Site Name: 

Field 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample ID No.: 

Sample Location: 

Duplicate: 

rft-fl-r-, Blank: 

D 
D 

~t;> HACH MN-5 DR-700 Analysis TIme: I 1. '. 3 0 ----Other: 

IPnlQramlfllodule: 525nm 41 

G.O mg/L -----
ISIl!,ndaird Solution: Results: __ _ 

Filtered: D 
Digestion: D 

Reagent Blank Correction: D 
ISll!,nda,rd Additions: 

D 
D Digits Required: O.lml:. ___ 0.2mI:. ___ 0.3m1:~ __ 

Iron (Fe2+): 

DR-700 ~-8~V IR-1BC Color Wheel Other. 

SOOnm 33 

3.o~ rngIL 

Sulfide (H"s): 

@ Other: 

_--c5;;.....,_C __ mg/L Exceeded 5.0 mglL range on color chart 

data fields have been completed as necessary: 

measurement units are c~ed in the SAMPLlNGjDATA block: 

IMlli~p'lica,tion is correct for each Multiplier table: [g 
I calulated concentration is within the appropriate Range Used block: 

IAII<alini'~y Relationship is determined appropriatly as per manufacturer instructions: 

IQiVQC sample (e.g., std. Add~ions, etc.) frequency is appropriate as per the 

Interference treatment used for Nitrate test if N~rite was detected: 

block is in~ialized who the QA/QC Ckecklist: 

Analysis TIme: H'3~ 

FiHered: D 

D 

planning documents: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Site Name: Sample 10 No.: ! Y <S \... M 0 '1 I> I 
Sample Location: CN t 1 4 )J. \}I b 1.. 

HACH Digital ~or OX-DT ~~nge:f' ~ 
TMration Count I 

~H" THrator AL-DT ) CHEMetrics (Range: _-.!mg/l) 

Hydroxide Carbonate Bicarbonate 

Relationship: o j \\0 

Dioxi~de~:~ ____ _ 

GACH Digital THrator CA-DOi) CHEMetrics (Range: __ mg/L) 

o 
o 

Analysis TIme: 

Multiplier 

x 0.01 

x 0.02 

I Concentration 

z mg/l 

= mg/l 

Analysis TIme: = ___ _ 
FiHered: 0 

Analysis TIme: \ ) " \) 5 

TMratlon Count I I Concentration 

x 0.1 = mg/l 

x 0.2 = mg/l 

x 1.0 = maIL 

,,{\..J.. x 2.0 = -PY mg/l 

___ mg/l 



TetraTecI1 Inc. 

DR-700 

610nm 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

C)}tsrfel4 Sample ID No.: 

Sample Location: 

Duplicate: 

,.lo.I,;....,.._~Blank: 

~ HS-C Color Chari HS-WR Color Wheel 

93 other: 

D 
D 

Analysis TIme: )'1 t 5 5 

'C) ,0 
_____ mg/L Flftered: D 

ISlolndard Solution: 

IS"mdalrO Addftions: 

(N02--N): 

o 
D 

DR-8 

91 

other: 

Digits Required: 0.1 ml:_"::"'..,. 0.2ml.: ___ O.3mI:: __ _ 

Analysis Time: ____ _ 

Flftered: D 

DR-700 other: 

Analysis TIm.: ~,..J--:"::::"'-=--_ 

Fiftered: 

ISt"ndolrO Solution: 

ISUlnd,,,d Addftions: 

60 

o • 0 ~5 mglL 

other. 

Results: _--">....:. 

Reagent Blank Correction: D 
standard Solution: 0 Results: 0 

Analysis TIme: =,...-__ _ 
Flftered: D 

N~rite Interference Treatment: D 
Reagent Blank Correction: D D 

D Digits Required: u. ""'. __ .::::..,. O.2mI,.: ___ 0.3m1:. __ _ 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech 

Site Name: c )J e. 5 Jt.~ \ "\ 

DR·700 "ilR-lIr:'O) HACH MN-5 

IPrt>gralmIModulle: 525nm 41 

o ."1.. mgll ----='----

1S1alndard Solution: ResuHs: __ _ 

other: 

Sample ID No.: 

Sample Location: 

Duplicate: o 
o Blank: 

_____ Analysis Tune: 

FiHened: 0 
Digestion: 0 

Reagent Blank Correction: 0 
ISb!lndard Additions: 

o 
o Digits Requined: O.lrn1: ___ 0.2mI: ___ O.3rn1: __ _ 

Iron 

DR·700 ~8 IR·18C CoiorWheei other: ___ Analysis TIme: )) t Ii I 
500nm 33 

7.3b mgll 
--':....:..:"----

Sulfide (H:zS): 

@ Other. 

-Q • S" gil _____ m Exceeded 5.0 mgll range on color chart: 

data fields have been completed as necessary: 

measurement un~s are c~ed in the SAMPLlNGJ6ATA block: 

IMLII~plication is correct for each Multiplier table: [g' 
calulated concentration is within the appropriate Range Used block: 

IAlI(aliJ1ityRe/ationship is determined appropriatly as per manufacturer instructions: 

l(.IfV(.II(;sample (e.g .• std. Add~ions, etc.) frequency is appropriate as per the 

Interference treatment used for N~rate test if Nitrite was detected: 

block is in~ialized who the QA/QC Ckecklist: 

FIHened: 0 

Analysis TIme: 

o 

planning documents: 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech • Inc. 

Sample 10 No.: \ 1..\ Ij. L.M ()] \) I 

I Parameter. Hydroxide 
C> 

ICHE,Memics: ___ mg/L 

Dioxi.~d::e.:...: ...-:,..., ___ -' 
HACH Digital THrator CA-DT 

Sample Location: C JJ '- I ~ ",,\rI1> J 
Duplicate: 

.,q.1t-..,.-..., Blank: 

Titration Count I 

CHEMetrics (Range: __ mglL) 

Carbonate Bicarbonate 

CHEMetrics (Range: __ mglL) 

THratlon Count I 

l"~ 

o 
o 

Analysis T1me: ) t) ~ 5 ] 

MuHipller I Concenlration 

x 0.01 = mg/L 

X 0.02 = mg/L 

Analysis Time: =t...=..:..L-=-_ 
o FiHered: 

Analysis Time: \ I " I S 
I Concentration 

xO.I = mg/L 

x 0.2 = m!IIl 
x 1.0 = mall 

x 2.0 = J~'omwL 



FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Tetra Tech NUS. Inc. 

DR-700 

610nm 

€R~ HS-C Color Chart 

93 

o.\) _____ mgll 

(SO. 

0Ihet": 

ISIa.ndalrd Solution: R .. uRs:_...:::....."... 

Sample 10 No.: 

Sample Location: 

Duplicate: ~ 

n'/-,A-r--..Blank: 0 

HS-WR Color Wheel 

other: 

Analysis TIme: 

FIRered: 0 

Analysis Time: ____ _ 

ISIa,ndalrd Add~lons: 

o 
o OlgRs Required: 0. ""' .. _.:::...;,... O.2mI: ___ O.3mI: __ _ 

DR-700 ~ other: 

60 

O.O]\./ mgll 

(NO'--N): 

ISt"ndard Solution: 

ISllllndard Addftions: 

o 
o 

DR-8 

55 

other. 

ResuRs: ----':....,. 
Digfts Required: 0 ...... _-"'" 

Analysis TIme: =L....:.-'-"'--' ... 

FiRered: 

Reagen1 Blank Correction: 0 
Standard Solution: 0 ResuRs: 0 

Analysis Time: = ___ _ 
FiRered: 0 

Nitrite Interference Treatment: 0 
Reagent Blank Correction: 0 

. ___ O.3m1:. __ _ 



Tella Tech Inc. 

Site 

FIELD ANALYTICAL LOG SHEET 
GEOCHEMICAL PARAMETERS 

Sample ID No.: 

Sample Location: 

Duplicate: 

r-!'t-f\---,Blank: 

o 
o 

DR·700 §.8}:v HACH MN-5 other: _____ Analysis TIme: J2 : ~D 
525nm 41 

\.s,., mgll __ 0..-__ 

lS1ar.dard Solution: Results: ---

FIIIen!d: 0 
Digestion: 0 

Reagent Blank Correctlon: 0 
ISlalndard Additions: 

o 
o Digits Required: O.lml: ___ 0.2m1:. ___ 0.3m1:. __ _ 

Iron (Fe",: 

DR·700 _____ Analysis TIme: ~~"J IR·1acCoiorWheei other: 

IPrclgralm/p,jkxlule: 500nm 33 

_3:::......;3..:...-~_mg/l FIHered: o 

Sulfide (H~': 

e other: )' SS-
Analysis T"",,: _ ..... '-=--. __ 

'0. \ 
----mg/l Exceeded 5.0 mg/l range on ooIor chart: 

data fields have been completed as necessary: 

measurement un~s are cited in the SAMPLlNGpATA block: 

IMlllitplica·tion is correct for each Multiplier table: [9' 
calulaled concenlralion is within Ihe appropriale Range Used block: 

IAII<alilnlty Relationship is determined appropriatly as per manufacturer instructions: 

IQ)VQCsample (e.g., std. Additions, etc.) frequency Is appropriate as per the 

Nitrite Inlerference trealmenl used for N~rale lesl if Nitrite was detected: 

block is initialized who the QAlQC Ckecklist: 

o 

planning documents: 



GROUNDWATER SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

[J Domestic Well Data 
)(Monitoring Well Data 

[J Other Well Type: 
[J QA Sample Type: 

SAMPLING DATA: 

Date: 7~/'3-'t"f 
Time: r';J .. <""~ 
Method: 

PURGE DATA: 

Date: 7-/3-CJ~ 
Method: Slaw f1 -'1>. 

Mon~or Reading (ppm): V' 

Well Casing Diameter & Material 

Type: 

Total Wen Depth (TO): 

Static Water Level (WL): 

One Casing VOlume(gaVL):l<{.(· 

Start Purge (hrs): 

End Purge (hrs): 

Total Purge Time (min): 

Total Vol. Purged (gaVL): 

Color 

Visual 

Volume 

Initial 

1 

2 

3 

1tf..a.6 
'/.(;.7' 

Ilflr 
I~.~S-

SAMPLE COLLECTION INFORMATION: 

Analysis 

R'f'IV( ilio.,,11ffi1S,. 

OBSERVATIONS I NOTES: 

pH S.C. 

Standard mS/cm 

pH S.C. 

(,.IV. ,s'l"l 
~.16 .~ 
6.aO .S(,7 
6"~o ,Sf/)! 

Preservative 

Temp. 

Degrees C 

Temp. (C) 

";).1.4-
01,.).0 

ao.C\ 
;\./.3' 

Page 

Sample ID No.: /tfGJ.,MgJ/¢L 
Sample Location: -::=-!j,!~rl7bf:~"'~~'T---
Sampled By: gf/L 1?e. 
C.O.C. No.: 
Type of Sample: 
U Low Concentration 
n High Concentration 

Turbidity DO Salinity 

NTIJ mgtl % 

Turbidity DO Salinity 

"f ~.lN 
;) :1.. 'd..'3 
¢ ~.f?I.I. 
~ ;;J.g-, 

Container Reqylrements 

other 

NA 

Other 

Collected 

~x. I J. 'r 

, 

, 

Circle If Applicable: Signature(s): 

~--~~--------------------------~ MS/MSD Duplicate 10 No.: 



GROUNDWATER SAMPLE LOG SHEET 

Page I Of~ 
Project Site Name: Ctll(; lSi ~ I~ Sample 10 No.: c,t.lC I~ ~lOI 
Project No.: o tfl Sample Location: .r~ I 

Sampled By: Jj.)ll ItTT 
[) Domestic Well Data C.O.C. No.: 
~ Monitoring Well Data Type of Sample: 
[) Other Well Type: [) Low Concentration 
[) QA Sample Type: [) High Concentration 

SAMPLING DATA: 

Date: ~/'6 W'I Color pH S.C. Temp. Turbidity DO Salinity other 

Time: l"l'lt; Visual Standard mSlcm Degrees C NTU mglJ .. NA 
Method: r"'~·Stu.l\-\ <.. t\HI'f \'.\ob 0,'-\1( ')~." -t'1 .??q ....... -
PURGE DATA: 

Date: ~-S-'1q Volume pH S.C. Temp. (C) Turbidity DO Salinity other 

Method: J'I~~i~fo.\).t<: Initial t. IS .LoID "OI.Ck u.,o 11\ .11.\ - -
Monitor Reading (ppm): JlI 1 ID.~'B .(03'0 .;)Ol.2, 0 o BY - ."'''''-\ 
Well Casing Diameter & Material 2 ' .. 'Ii • (pO() 1.;11.01 (J 0;'5 - 3.OU~1 
Type: ,l"J)~G 3 IGo,to \ • to. I I:.l=l.O " 111."7/" - Ij~ :'1 
Total Well Depth (TO): ILl .:JI. 0( 1 t:..S1 .1.\9> 1.7.:1.0 0 .~ - h.\.Z ~I 
Static Water Level (Wl): q :1\ " Ir ,bC 4>18 1!I:2.o 0 b. ~"1 - 'LLC;~ \ 

One Casing Volume@i)L): Is" 
v 

Start Purge (hrs): octw 
End Purge (hrs): \""Q'1.. 
Total Purge TIme (min): 11.-
Total Vol. Purged (galll): /.\0<; 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Colleclad 

Aw;ov..l., - Sob ..... L P1a'<\.'·' V-t>( 

N\\t - , l;r...l Aw-~ N'" 
(l,\~ ,bOI}. M\&'" \t)\1.'~\ \\c. \ 'I" ""'l tflt.SS No'" 

()~. M'<.~ Io\L \ \l 01/'11 \. ,\6.j~ ","'f, 

OBSERVATIONS I NOTES: 

~ T,'.-.(. VoluWle -S.2.0 OQ3'i I 
5.~;;I. O'\~\ ~ 

5.;t~ f)q~~ 3 
S. ~t). 0,\15'5 '\ 
5.;Id. IDOl. OJ 
Circle If Applicable: Signature(s): 

-fl~ ~~I-MSIMSD Duplicate 10 No.: \ In - . I 

"tL1 ..... · .. 
Flow 10 

150 
~51:> 

1$0 
f"6O 
1'SO 
g"S"1' 



GROUNDWATER SAMPLE LOG SHEET 

Page' Of-.l 
Project Site Name: l!N( I Si~~ Sample ID No.: !!hlC.1 ~ MUIffi. 
Project No.: 01111 Sample Location: s~," 

Sampled By: 'J),wNI IT-r-r 
[] Domestic Well Data C.O.C. No.: 
~ Monitoring Well I?ata Type of Sample: 

Other Well Type: - [] Low Concentration 
[] QA Sample Type: [] High Concentration 

SAMPLING DATA: -
Date: q ISI'I9 - Color pH 

< 
S.C. Temp. Turbidity DO Salinity Other 

Time: )0' Ill]0 Visual Standard mS/em Degrees C NTIJ mgll % NA 
Method: (J-(.q n~.' 1-1\ <;:"\"~() 1/ (, . ., 2 ,. ). 'I ')").'\ .(f 0 • ..., "? ~ --PURGE DATA: 

Date: ql Bltt'l Volume pH S.C. Temp. (C) Turbidity DO Salinity Other 

Method: ~·Ii~W.\~ Initial . G .. SO I.~S ~ .... () 1/.2e - -
Mon~or Reading (ppm): iii 1 fD.5lt> /. '/"1 1!2"3,3 0 II 5':5 - ';'0 I!O.\ " 
Well Casing Diameter & Material 2 lA.5"i I/ •. ~L 1-'3.0 f) 11...,' - 1.."1 <{~( " 
Type: 1" P\I(. 3 (".5<.1 1, • .;l.7 ~;r.o 0 II. J4 - 'VIlI!O.I ,. 
Total Well Depth (TO): 'LI. ~~ .. l. ."i'2.. 1."2<4 -'::I .'J 0 l.l'Ii'. - C; $$.~,\ " 
Static Water Level (WL): ~ • Ie; J; t.. Sz /.;1'-/ L1J.q 0 0·77, - '7. 3'5~" , " One Casing Volume(~L): I.In 

~ 

Start Purge (hrs): O'\~, 
End Purge (hrs): \~ ,,\.,p 

Total Purge Time (min): "'35 
Total Vol. Purged (gaVL): ,."3 S 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

fo, 'VI ~ 'r!'II. ( S"Q)w.L /l1U\~ 'il) 
tJA~ ~ I l ..... \,lb< V"<S 

~1"~')O E:: -oil, "" 1'&;- ",,\1>.' ~', \<Kl ~ "lI"\l GI\~( ~'!. 
O\~.' JIIe.~A.. W .. L ~"""'\.. q(~ \j~1,' 

OBSERVATIONS I NOTES; 

\' oloV\1f. ~ t:rT'lQ , Of{3'O 5.QQ 'I l1ist\ S~3 

~ 0'\ Ii '5 s.5Z 100lt 5.?? S' 
3 O'1'7;l 5.'5J 

Circle If Applicable: Signature(s): 

MS/MSD I Dupllcats 10 No.: ~ t/V 
~ 



GROUNDWATER SAMPLE LOG SHEET 

Page...Lof ( 

Project Site Name: ~hlLI Sik }VI Sample 10 No.: Ct:l( l!:l M'f? 
Project No.: ol~1 Sample Location: £Mt 

Sampled By: Tl;,v\ &-TI 
[) Domestic Well Data C.O.C. No.: 
[) Monitoring Well Data Type of Sample: 
[) Other Well Type: [] Low Concentration 
[) QA Sample Type: [) High Concentration 

SAMPLING DATA: 

Date: qHI~"l Color pH S.C. Temp. Turbidity DO Salinity other 

Time: p .. )t) Visual Standard mS/cm Degrees C NTU mg/l % NA 
Method: ,<.fiH-"lk( l\~lIi 1 •• 01 S, J.GJ 2~.o 0 r I}..' -
PURGE DATA: ",\Ll..w, 
Date: '\-~-"t~ Volume pH S.C. Temp. (C) Turbidity DO Salinity other F\4 ... fa. 

Method: o-t' ~~ ~\ \--\l- Initial .n\ 4.~ ~;;;)_1 0 J.;;1~ - - g-OO 

Monijor Reading (ppm): /if 1 i. ."z'1 4:7? !:I~.'-/ 0 /.If) - I.Qi' a.J goo 
Well CaSing Diameter & Material 2 c..08 '1."I? Old. 0 0 1./7 - t.8'1~ 800 

Type: .;l" ?'Jr. 3 " .0;:5 15.Z1 .fJ::J. () 0 I,.., 7& - q.11D~1 
Total Well Depth (TO): 1"6.01 'I I..OS Is .?.;;! Id~./':) 0 /. ~'-I - e..U ~a .. l 
Static Water Level (WL): ... ;10 '5 £..0; 5.01'1 ;;):::J .0 D 1 ~1 - 7 .. 11'l u".,1 

One Casing Volume(9!)'l.): 1.4-z.. v 

Start Purge (hrs): Oq 34 
End Purge (hrs): \ 0 I b 
Total Purge Time (min): j \lI 
Total Vat. Purged (gaVL): "1. '() 
SAMPLE COLLECTION INFORMATION: 

Analysis Preservative Container Requirements Collected 

/l<;",~( - S-.... w,1... I1Io(\-\L '1e~ 
'fJlVt I\... AW-~ ~{'f 

Ij"1"''i. Hl/\, ~'i(l,b '\ .. ~, Nb.b. ~Ll. '\W4\l q'Il~' '«\ 
I (ltc.l. I"u.. 1\" 1M\.. q\IlH ve) 

OBSERVATIONS I NOTES: 

Vol .. ""e. Ii V>IC. l)TLIJ f}Q.® 1003 '{.S5 
1 o~ q.$1 LJ 

2 t1 't'lq 1.\.51 '5 1010 y.s'5 

'3 0'\ 5(' tj.Y5 

Circle if Applicable: 

~?JL) MS/MSD Duplicate 10 No .. : 

\. , 



Sample Receipt 

snG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on June 3, 1999 and were logged in under Katahdin 
Analytical Services work order number WP2729 for a hardcopy due date of July 3, 1999. 

KATAHDIN TTNUS GEL 
Sample No. Sample Identification Sample No. 
WP2729-1 14SLB020203 9906097-01 
WP2729-2 14SLB020203D 9906097-02 
WP2729-3 14SLB060405 
WP2729-4 15SLB020405D 9906097-06 
WP2729-5 15SLB040405 
WP2729-6 14SLB040304 
WP2729-7 15SLB020405 9906097-05 
WP2729-8 14SLB050304 9906097-03 
WP2729-9 15SLBOI0405 9906097-04 
WP2729-10 I 4TL0040 I 
WP2729-11 29SLB050809 9906097-07 

The samples were logged in for the analyses specified on the chain of custody form. All 
problems encountered and resolved during sample receipt have been documented on the 
applicable chain of custody forms. 

Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analysis 

One aqueous and nine soil samples were received by the Katahdin Analytical Services, Inc. 
GCIMS laboratory on June 3, 1999 and were specified to be analyzed by USEPA method 8260B 
for the analytes benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

Analyses for this workorder were performed on the 5972-F and 5972-Z instruments. A 
VSTD050 (50 ppb standard) was used for the continuing calibration standard. Internal standard 
and surrogate compounds were also spiked at 50 ugll. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate was performed on any sample 
in this workorder. 

340 County Road No. 5 
P.O. Box 720, Westbrook, ME 04098 
Tel· (207) 874·2400 Fax: (207) n5-4029 

hnp:lfkarahdinlab.com 

210 West Road No. 5. Pm:smowh, NH 03801 
m (603) 431·5m 1'0,,, (603) 436-3356 



Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

Two initial calibration curves are reported in this workorder. Both calibrations had several 
analytes exceeding the maximum allowable 15% RSD. The average %RSD for the 5972-F was 
13.4%, and the 5972-Z had an average %RSD of 14.8%. 

Sample WP2729-1, 2, 3, 5, 6, 7,8, and 9 required reanalysis due to surrogate or internal standard 
recovery deviations in the initial analysis to confrrm matrix interference, both analyses are 
included. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GCIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organics Extraction and Analysis 

Nine soil/sediment samples were received by Katahdin Analytical Services laboratory on June 3, 
1999 for analysis in accordance with 8270C for the PAR list of analytes. 

Extraction of the samples occurred following USEPA method 3540 on June 8,1999. A 
laboratory control spike consisting of all PAH analytes spiked into organic free sand, was 
extracted in the batch. 

The initial calibration curves analyzed in this SDG had some of the target analyte %RSD values 
exceeding 15 %. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 2oo/o maximum to 15%. 

In the calibration curves analyzed in this SDG, the average %RSD for all analytes was 9.4% and 
11.5%, making the curves acceptable. 

Initial analysis of sample WP2729-2 yielded internal standard area recovery deviations and target 
analyte concentrations over the upper limit of the calibration curve. Reanalysis occurred at a 1:5 
dilution successfully. Both sets of data are included in this data package. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 

340 County Road No. 5 
P.O. Box 720, Wc:ubrook, ME 04098 
Tel: (207) 874·2400 Fax. (207) 775-4029 

hlrp.llkarahdmlab com 

210 West Road. No. 5. Portsmouth. NH 03801 
Td, (60~) 43I·5m """ (60~) 436-3356 



analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

Wet Chemistry Analysis 

For work order WP2729the analyses for Total Combustible Organics (TCO) have been performed 
in accordance with the "Annual Book of ASTM Standards", 1987. Analyses for Solids-Total 
Residue (TS) for work order WP2729 samples have been performed in accordance with "Contract 
Laboratory Program Statement of Work for Inorganic Analysis". 

All analyses were performed within analytical hold time. No protocol deviations were noted by 
the Wet Chemistry laboratory staff. 

Suhcontracted Analysis 

Analyses for Total Organic Carbon, Total Petroleum Hydrocarbons and Grain size were 
subcontracted to outside laboratories. All sets of data are included as separate sections to the data 
package. 

I certify that this data package is in compliance with the terms and conditions of the contract, both 
technically and for completeness, for other than the conditions detailed above. Release of the 
data contained in this hardcopy data package has been authorized by the Laboratory Manager 
and/or his designee, as verified by the following signature. 

340 County Road No. 5 
P.O. Box 720. Wcubrook. ME 04098 
Tel: (207) 874-2400 Fax: (207) nS-4029 

~c:f~2re1adtCUL 
7-~i··9f 

h t{p:llkatahd inlab.!;om 
210Wcst Road No. 5. Ponsmowh, NH 03801 
Tel: (603) 431-Sm Fax: (603) 43(i..3356 



KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLIENT: -) e... ho... I e..sb 

1. CUSTODY SEALS PRESENT I INTACT? 

2.CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PRESENT? 

6. SAMPLES RECEIVED AT 4°,,-"'{_ 2? 

I§/ICE PACKS PRESENT (y or N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESERVED("? 

YES 

tz( 

if 
0' 
UY' 

~ 
~ 
IiJ-
[j}-

m--
0---

NO 

0 
D 
0 
D 
0 
D 

o 
o 
o 
o 
o 

EXCEPTIONS 

0 
D 
D 
D 
D 
0 

D 
o 
o 
D 
D 

12. CORRECTIVE ACTION REPORT FILED? D ~ N/A 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~ACOE 
LOG - IN NOTES(": 

LAB (WORK ORDER) #'_-.:{~N"-JPc..-...\.Z-",-lu2::...iL-___ _ 

PAGE:. ____ -'-----'OF \ 

COOLER:, ___ -1..----l0F ___ .L) ---~-

COC#. ____ ~~_----------------
SDG# ---
DATE~/=TI~M~E~R~E~C=EI~V=ED~:--.G~-~3~-9~q-O~9~1s:~-----

DELIVERED BY: _____ ..cE.!O.".lJ.A..;,E:f.x~ _____ ___ 
RECEIVED BY: ~ 
LlMS ENTRY BY--: -----------<ciA='=.=/~-----------
LlMS REVIEW BY I PM: ____ ---..,l.tt?-'-"-.:::c....=--______ _ 

COMMENTS RESOLUTION 

TEMP BLANK TEMP ('C)= 3 -'1 
COOLER TEMP ('C )= NA 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

AFCEE OTHER (STATE OF ORIGIN): 

§L.(,.,-, -Use-th-is-.-p.-C8-(a-nd-.-d-d~-;o-n-a'-.-he-et-s-w-ne-C8-s-.a-ry-)-to-d-oc-u-m-en-t s-.-m-p'-.s-th-a-t a-re-re-ce-ive-d-b-ro-k.-n-o-r co-m-pro-m-;S-ed-,-e-o-.c-d'-scr-e-pa-n-cie-s-, r-ad-;a-t;-on-ch-eck-s-, -re-s;-du-a-' ch-'-or-;n-e -ch-e-ck-, r-e-su-'ts-o-'-PH--' 

~ check n - -,red. "samples requ'red pH adjustment, record volume and type 0' preservative p' 1. 

\J) 



CHAIN of CUSTODY 

PLEASE PRINT IN PEN Page_ of _ 

Purchase Order # Proj. Name I No. Katahdin Quote # 

Bill (if different than above) / /JAddress 

'sampler(print/slgn)r"J~~Ii_((,'''; It.. -J,...£L ~OPieSTO: 
LAB USE ONLY 1 wORK ORDER.: ~,. '/L - . 

",!J~_~1Li '1 .. I I . I 
KATAHDIN PROJECT IDYl 'INIOYDN Oy'DN!Qy'DNlo' 'INlo INIOy'DNIOYDN Oy'i '1 NIOYI II 

~~~C1'l -0 
SHIPPING INFO: 0 FED EX 0 UPS 0 CLIENT 0: I ~ '( ~~ 
AIRBlllNO (3 ~5 6 <be;' ScJ2.'-I S '6 + ~ ~ 

j....!.TE~M::P·.::C===-.:D::..:;TE::::M::P.:::BLA;:N::::KT--.:D;;:..:::lm:.::~:::.cT:-~D::..:.:N::::OT~IN;:.:TA::::C~T (\ f ! ~ ~ 
* Sample Description Dat~l~me Matrix ~~i~f .\ ~ ~ ~ 

REMARKS: 

I 

II /IZAfS 6 I Lf 

" /- 2 2 
/ 
/ 
/ 
/ 
/ 
/ _ ...... 

v 
() 

Ll 

\ 

Rtrv1ui1,:tture) 

~,,"nqUiShed By: (Signature) 

Date / Time Received By: (Signature) Relinquished By: (Signature) 

~ftWq I~ 'b4c,~ rPcr'5tP2J.,iL~'3: ____ _ 

)F!MSOURCE INC 1r (207) 782·3311 
)RM • CHN-OF-CST[JY 

Date / Time Received By: (Signature) Relinquished By: (Signature) 

z 
2... 

Date I Time Received B[ (Signature) 

... '1,.'19 ~ 3il. ,()O ...... d ,j. ~ t -
Date / Time Receive~y: (Signature) 

r.r )(,YYX'IO 
ORIGINAL 



ORDER NO WP-2729 

----------. ------------- ---------. -... -- ... ~-- ... -.... ~~ 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

REPORT TO: Paul Calligan 
Tetra Tech NUS 

Project Manager: Andrea J. Colby 
ORDER DATE: 06/03/99 

PHONE: 8S0/38S-98~ 
FAX: 850/385-98 

DUE: 03 JUL 
FAC.ID: CNC CHARLESTON 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

INVOICE: ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

PHONE: 412/921-7090 
PO: N7912-P99264 

661 ANDERSEN DRIVE, FOSTER 
PITTSBURGH, PA 15220-2745 

PLAZA VII 
PROJECT: CTO #68 

SAMPLED BY: R. FRANKLIN DELIVERED BY: FEDEX DISPOSE: AFTER 02 AUG 

ITEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED DbTEiTIME RECEIVED MATRIX 
1 WP2729-3 14SLB06040S 02 JUN 1540 03 JUN SL 

WP2729-S lSSLB04040S 02 JUN 1245 

DETERMINATION METHOD QTY PRICE AMOUNT 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 135.00 270.00 
Volatile Organics by 8260B SW8260 2 85.00 170.00 
SolidS-Total Residue (TS) CLP/CIP SO 2 0.00 0.00 

TOTALS 2 220.00 440.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATRIX 
2 WP2729-6 14SLB040304 02 JUN 1505 03 JUN §"L 

DETERMINATION METHOD QTY PRICE AMOUN. 
Polynuclear Aromatic Hydrocarbons EPA 8270 1 135.00 135.00 
Volatile Organics by 8260B SW8260 1 85.00 85.00 
SolidS-Total Residue (TS) CLP/CIP SO 1 0.00 0.00 
Wet Lab Subcontract 1 110.00 llO.OO 

TOTALS 1 330.00 330.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATEiTIME RECEIVED MATRIX 
3 WP2729-8 14SLBOS0304 02 JUN 1525 03 JUN SL 

WP2729-9 lSSLB01040S 02 JUN 1220 

DETERMINATION METHOD QTY PRICE AMOUNT 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 135.00 270.00 
Volatile Organics by 8260B SW8260 2 85.00 170.00 
Solids-Total Residue (TS) CLP/CIP SO 2 0.00 0.00 
Total Combustible Organics ASTM D2974 2 30.00 60.00 
Wet Lab Subcontract 2 60.00 120.00 

TOTALS 2 310.00 620.00 

LABORATORY ORDER CONTINUED ON PAGE 2 

()C()Cd)1--
Ittr JIJIN .. lq~ 



New England-ME Laboratory (207) 874-2400 
CONFIRMATION Page 2 

ORDER NO WP-2729 

REPORT TO: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

INVOICE: ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
661 ANDERSEN DRIVE, FOSTER PLAZA 
PITTSBURGH, PA 15220-2745 

SAMPLED BY: R. FRANKLIN DELIVERED BY: 

LOG NUMBER SAMPLE DESCRIPTION 
4 WP2729-10 14TL00401 

DETERMINATION 
Volatile Organics by 8260B 

LOG NUMBER SAMPLE DESCRIPTION 
5 WP2729-11 29SLB050809 

DETERMINATION 
Wet Lab Subcontract 

LOG NUMBER SAMPLE DESCRIPTION 
6 WP2729-1 14SLB020203 

WP2729-2 14SLB020203D 
WP2729-4 15SLB020405D 

DETERMINATION 
Polynuclear Aromatic Hydrocarbons 
Volatile Organics by 8260B 
Solids-Total Residue (TS) 
Wet Lab Subcontract 

TOTALS 

VII 

Project Manager: Andrea J. Colby 
ORDER DATE: 06/03/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 03 JUL 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

FEDEX DISPOSE: AFTER 02 AUG 

SAMPLED DATE/TIME RECEIVED MATRIX 
02 JUN 03 JUN SL 

METHOD OTY PRICE AMOUNT 
SW8260 1 85.00 85.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
02 JUN 1055 03 JUN SL 

METHOD OTY PRICE AMOUNT 
1 75.00 75.00 

SAMPLED DATEiTIME RECEIVED MATRIX 
02 JUN 1450 03 JUN SL 
02 JUN 1450 
02 JUN 1230 

METHOD QTY PRICE AMOUNT 
EPA 8270 3 135.00 405.00 
SW8260 3 85.00 255.00 
CLP/CIP SO 3 0.00 0.00 

3 75.00 225.00 

3 295.00 885.00 

LABORATORY ORDER CONTINUED ON PAGE 3 

OOOOc0'6 



New England-ME Laboratory (207) 874-2400 
CONFIRMATION Page 3 

ORDER NO WP-2729 

REPORT TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 

Project Manager: Andrea J. Colby 
ORDER DATE: 06/03/99 

PHONE: 8S0/38S-9P 
FAX: 8S0/38S-9l 

DUE: 03 JUL 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

661 ANDERSEN DRIVE, FOSTER 
PITTSBURGH, PA lS220-274S 

PLAZA VII 
PROJECT: CTO #68 

SAMPLED BY: R. FRANKLIN DELIVERED BY: FEDEX DISPOSE: AFTER 02 AUG 

LOG NUMBER SAMPLE DESCRIPTION 
7 WP2729-7 lSSLB02040S 

DETERMINATION 
Polynuclear Aromatic Hydrocarbons 
Volatile Organics by 8260B 
SolidS-Total Residue (TS) 
Wet Lab Subcontract 

TOTALS 

ORDER NOTE: QC-IV NFESC-D 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH,PA lS220 
REPORT & DISK 

INVOICE: With Report 

AJC/BKR/WEST.AJC(dw) 

SAMPLED DATE/TIME RECEIVED MATRIX 
02 JUN 1230 03 JUN SL 

METHOD OTY PRICE AMOUNT 
EPA 8270 1 13S.00 13S.00 
SW8260 1 8S.00 8S.00 
CLP/CIP SO 1 0.00 0.00 

1 18S.00 18S.00 

1 40S.00 40S.00 

TOTAL ORDER AMOUNT $2,840.0~ 
This is NOT an Invo~ 

06-14Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 
c;ccc.co7 



ata It III 
\',.1,11<.-11 '11<l.l.l, 

,~eport Note 

E 

0-13 

0-2 

Note Text 

IV\ I AHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

'E' flag indtcates an estimated value. The analyte was detected in the sample at a concentration greater than the 
standard calibrabon range. 

Internal standard area(s) are out of aileria. Reanalysis confinnedmabix interference. 

Sample dilution required for qu.nt~ation of one or more target .nalyles; therefore, standard laboratory Practical 
Ou.ntitation level (POL) could not be achieved. 

Page I of I 
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Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Pari< Dr., Suite 102 
Tallahassee, FL 32308 

WIC#: mc 0lARLESl'CN 

SAMPLE DESCRIPI'ICN 

14SLB020203 

Solids-1btal Residue (TS) 

Lab NUmber : WP-2729-1 
Report Date: 07/28/99 
PO No. 
Project 

N7912 -P99264 
em #68 

REPaIT OF ANALYTICAL RESULTS Page 6 of 9 

s.¥1PLEll BY s.¥1PLEll DATE RECEIVED 

Solid R. FRANKLIN 06/02/99 06/03/99 

RESULT rnrrs DF *PQL ME!K)!) ANALYZED BY 

78. wt % 1.0 0.10 CLP/CIP sew 06/07/99 JF 1 

• PQL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sarrple-specific limits are in::licated by results annotated with '<' values. 

(1) Sample Preparation on 06/04/99 by JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF04TSSO 
CC:MS.LEELECK 

TErRA 'lEO! NUS 
FOSI'ER PlAZA 7 

661 ANDERSEN DR. 

; III ( "',,'" 1\ •• ,-1 '" ~ 
I' (I !\'" - ~II \\ ":!,,,,,,k \11 11,0'1:-

1,1 I~I)-' S-I·~ '''Il 1..\ [.:u-, --<,.·,O~·I 

21U \\,'1 RU.lJ :-':,1 '\.I\m~lHn"fh. !'\II U\SII! 
'[...1: 1M.\) "1.\1·,-;- b,' {(.OJ) "U'·.H'iC. 



ata (Ill 

\ '. \ I , I I, \ L >I I, \ I' : , 

Client: Paul Calligan 

Tetra Tech NUS 

1401 OVen Park Dr. 

Sufte 102 

TaUahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14SLB020203 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[A]ANTHRACENE 

iRYSENE 

dENZO/B]FLUORANTHENE 

BENZO/~FLUORANTHENE 

BENZO/A]PYRENE 

INDENO[1,2,3-CD]PYRENE 

DIBENZ{A,H]ANTHRACENE 

BENZO/G,H,I]PERYLENE 

NITROBENZENE-DS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

">Ort No1es: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report ~ate: 

PO No_: 

Project: 

% Solids: 

Method: 

WP2729-1 

WP2729 

7/27/99 

N7912-P99264 

CTO#68 

78 

EPA 8270 

Date Analyzed: 7/18/99 

Matrix Sampled Date Rec-d Date Ext_ Date Ext-dBy Ext. Method Analyst 

SL 6/2J99 613!99 6/8/99 GST EPA 3540 KRT 

Sample Method 

ResuH UnHs DF PQL PQL 

<430 uglKg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 uglKg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

48 % 1.3 

61 % 1.3 

80 % 1.3 

Page 1 of 1 

0000020 



! Katahdin 
\N.'I,TI~.tl.1 !>IR\J' I:> 

Client: Paul Calligan 

Tetra Tech NUS 

'40' Oven Park Dr. 

Suil. '02 
Tallahassee, Fl32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

'4SLB020203 

Compound 

BENZENE 

TOLUENE 
, ,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 
TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

, .2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: $,0-'3 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

POND.: 

Project: 

% solids: 

Method: 

WP2729-' 

WP2729 

7/6/99 

N79'2-P99264 

CTO#68 

78 

SW8260 

Date Analyzed: 6/5/99 

Matrix Sampl.d Dat. Rec'd Oat. Ext. Dat. Ext'd By Ext. Method Analyst 

SL 6/2J99 613199 6/5199 JSS 5030 JSS 

Sample Method 

Result Units OF PQl PQl 

<7 uglKg '.4 7 5 
<7 uglKg ,.4 7 5 
<7 uglKg '.4 7 5 
<7 uglKg '.4 7 5 
<7 uglKg ,.4 7 5 
<7 ugIKg 1.4 7 5 
<7 uglKg '.4 7 5 

$68 % ,.4 
7' % 1.4 
$36 % ,.4 
$'3 % '.4 

Pag.' of , 

0000002 



! Katahdin 
\!I.\I,TIC~I ~IR\I.I)' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 
Sutte 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

14SLB020203 

Compound 

BEN2ENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBEN2ENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

')LUENE-D8 

-BROMOFLUOROBENZENE 

,port Notes: $,0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2729-1RA 

WP2729 

716199 

N7912-P99264 

CTO#68 

78 

SW8260 

Date Analyzed: 6[7/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analysl 

SL 612199 613199 6[7/99 KRT 5030 KRT 

Sample Method 

Result Units OF PQL PQL 

<7 uglKg 1.4 7 5 
<7 uglKg 1.4 7 5 
<7 uglKg 1.4 7 5 
<7 uglKg 1.4 7 5 
<7 uglKg 1.4 7 5 
<7 uglKg 1.4 7 5 
<7 ugIKg 1.4 7 5 

124 % 1.4 

125 % 1.4 

101 % 1.4 

$60 % 1.4 

Page 1 of 1 

0000003 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#:rnCCllARLES'KN 

SAMPLE DESCRIPTICN 

14SLB020203D 

Solids-1btal Residue (TSI 

Lab Nunber : WP-2729-2 
Report Date: 07/28/99 
PO No. N7912-P99264 
Project era #68 

REPCRT OF ANALYTICAL RESULTS Page 7 of 9 

MATRIX SAMPLED BY SJlMPLED DATE RECEIVED 

Solid R. FR.ZINKLIN 06/02/99 06/03/99 

RESULT UNITS DF 'PQL MEIKlD ANALyzm) BY 

86. wt %- 1.0 0.10 CLP/CIP sew 06/07/99 JF 1 

• fQL (Practical Q.Jantitation Levell represents laboratory reporting limits and may not reflect sanple
specific reporting limits. Sanple-specific limits are indicated by results annotated with '<' values. 

(II Sanple Preparation on 06/04/99 by JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF04TSSO 
CC:MS.LEELECK 

TE"lRA TEal NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 

'1" ( .. \1111\ I'''hl ,,' .;, 
I'll 1>", -~!I \\":i"",,k \11 1I1\l<l.~ 
lei (~Il-'1"-1·~,'IO I .. , ,~U-'--';"llI~'1 

2]() \X· .... t R,,~d Nu, ,;, 1\,"~rm>lJ{h, Nil n.~ul 
ld: {(.o]) 4.'1·,777 FJX (60.\J "\('-.\.15(, 



I ata_~'ll 
\',\1 \ II< ~l q 11\[.:' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14SLB020203D 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

~ENZO(AIANTHRACENE 

HRYSENE 

BENZO(B)FLUORANTHENE 

BENZO(KJFLUORANTHENE 

BENZO(A)PYRENE 

INDENO(1,2,3-CO)PYRENE 

DIBENZ(A,HIANTHRACENE 

BENZO(G,H,I)PERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYl-014 

'port Noles: E, 0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Dale: 

PONo.: 

Project: 

% Solids: 

Method: 

WPZ7'29-2 

WPZ729 

712719fl 

N7912-P99264 

CTO#68 

B6 

EPA 8270 

Dale Analyzed: 7/15199 

Matrix Sampled Date Rec'dDale Ext. Date Ext'd By Ext.Melhod Analyst 

SL 61219fl 6/3199 6/SI99 GST EPA 3540 KRT 

Sample Method 

Resutt Units OF PQL PQL 

4200 uglKg 1.2 400 330 

1600 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

3000 uglKg 1.2 400 330 
3100 uglKg 1.2 400 330 

E13000 ug/Kg 1.2 400 330 
3600 ug/Kg 1.2 400 330 

E8S00 uglKg 1.2 400 330 

E14000 ug/Kg 1.2 400 330 

E6400 ug/Kg 1.2 400 330 

5600 ug/Kg 1.2 400 330 
E7400 ug/Kg 1.2 400 330 

2500 ug/Kg 1.2 400 330 

5400 ug/Kg 1.2 400 330 
3700 ug/Kg 1.2 400 330 
970 ug/Kg 1.2 400 330 

3600 ug/Kg 1.2 400 330 
52 % 1.2 

63 % 1.2 

102 % 12 

Page 1 of 1 
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Client: Paul Calftgan 
Tetra Tech NUS 

1401 Oven Park Dr. 

sune 102 
Tallahassee, FL 32308 

Proj, ID: CNC CHARLESTON 

Sample Description 

14SLB020203D 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: $,0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

WP2729-2RA 

WP2729 

7/6/99 

N7912-P99264 

CTO#68 

86 

SW8260 

Date Analyzed: 6f7199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd8y Ext, Method Analyst 

SL 6/2J99 6f3I99 6f7199 KRT 5030 KRT 

Sample Method 

Result Units DF PQL PQL 

<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
<6 ug/Kg 1.2 6 5 
<6 ug/Kg 12 6 5 
132 % 1.2 

134 % 1.2 

107 % 1.2 

$59 % 1.2 

Page 1 of 1 

0000005 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14SLB0202030 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

"ENZO[A)ANTHRACENE 

IRYSENE 

~ENZO[B[FLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[A)PYRENE 

INOENO[I,2,3-CO)PYRENE 

OIBENZ{A,H)ANTHRACENE 

BENZO[G,H,I)PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-OI4 

lort Notes: 0·2, # 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number. 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2729-20L 

WP2729 

7127/99 

N79t2-P99264 

CTO#68 

86 

EPA 8270 

Date Analyzed: 7116199 

Matrix Sampled Date Rec'dDate ExL Date Ext'dBy ExL Method Analyst 

SL 6/2/99 6/3199 6J6I99 GST EPA 3540 KRT 

Sample Method 

Resu" Un" OF PQl PQl 

5100 uglKg 5.8 1900 330 

2200 ugIKg 5.8 1900 330 

<1900 uglKg 5.8 1900 330 

3700 uglKg 5.8 1900 330 

4000 uglKg 5.8 1900 330 

18000 uglKg 5.8 1900 330 

5100 uglKg 5.8 1900 330 

15000 uglKg 5.8 1900 330 

12000 ugIKg 5.8 1900 330 

7000 uglKg 5.8 1900 330 

8700 ugIKg 5.8 1900 330 

8500 uglKg 5.8 1900 330 

3500 uglKg 5.8 1900 330 

6200 uglKg 5.8 1900 330 

3300 uglKg 5.8 1900 330 

<1900 ugIKg 5.8 1900 330 

4000 uglKg 5.8 1900 330 

#8 % 5.8 

#13 % 5.8 

#16 % 5.8 

Page 1 of 1 
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! Katahdin 
\:>;.\I\TICAI It.IR\·I''I~ 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tailahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14SLB020203D 

Compound 

BENZENE 

TOLUENE 

l,2-0IBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

l,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBENZENE 

Report Notes: $,0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2729-2 

WP2729 

7/6/99 

N7912-P99264 

CTO#68 

86 

SW8260 

Date Analyzed: 6/5199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/2199 6/3199 6/5199 JSS 5030 JSS 

Sample Method 

Result Units DF PQL PQL 

<6 ugIKg 1.1 6 5 
<6 uglKg 1.1 6 5 
<6 uglKg 1.1 6 5 
<6 uglKg 1.1 6 5 
<6 ug/Kg 1.1 6 5 
<6 uglKg 1.1 6 5 
<6 uglKg 1.1 6 5 
110 % 1.1 

105 % 1.1 

78 % 1.1 

$39 % 1.1 

Page 1 of 1 

0000004 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr .• SUite 102 
Tallahassee. FL 32308 

WIC#: CNC CHARLESIO'l 

SAMPLE DESCRIPTICN 

14SLB06040S 

PARAMETER 

Solids-Total Residue (TS) 

Lab Number : WP-2729-3 
Report Date: 07/28/99 
PC No. N7912-P99264 
Project cro #68 

REPCRT OF ANALYTICAL RESULTS Page 1 of 9 

MATRIX S1MPLED BY Sl'MPLED DATE RECEIVED 

Solid R. FRANKLIN 06/02/99 06/03/99 

RESULT UNITS DF *PQL MElKlD ANALi'ZED BY 

85. wt" 1.0 0.10 CLP/CIP sew 06/07/99 JF 1 

* POL (Practical Quantitation Level) represents laboratory reporting limits and may not reflect sample
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) sarrple Preparation on 06/04/99 by JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF04TSSO 
CC:MS.LEELECK 

TE1RATEDl NUS 
FOSTER PLAZA 7 

661 =ERSEN DR. 

; 111\ <'lIllo\ 1'''1.1 " ... 
1'\1 I,,,, -~I! \\"1 " 1,,,01., \1111,0'1" 
1.1 1.:'11-' ,,-! .' ,1'0 1" ''':11-' --~'lo2" 

.! I (I \\~ ... [ 1t.>.Id Z"\ .. , '), l',n~m"urla. !'\ II U \XUI 
"1..1. I(,H~) ... \l·'r';"-;~ [~,. ({.(H) ...... ".'-\"1(, 
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\ '. \ J \ I I, \ I 'I II I. I' : " 

Client: Paul Calligan 

Tetra Tech NUS 

t 40t Oven Part< Dr. 

Su~e 102 

Taliahassee, FL 32308 

Proj. to: CNC CHARLESTON 

Sample Description 

14SLB060405 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[A)ANTHRACENE 

CHRYSENE 

BENZO[B)FLUORANTHENE 

8ENZO[K]FLUORANTHENE 

BENZO[A)PYRENE 

INDENO[1,2,3-CD)PYRENE 

DIBENZ[A,H]ANTHRACENE 

BENZO[G,H,I]PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report ~ate: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2729-3 

WP2729 

7127/99 

N7912-P99264 

CTO#68 

85 

EPA 8270 

Date Analyzed: 7/15199 

Matrix Sampled Date Rec'd Date Ext.Date Ext'dBy Ext. Method Analyst 

SL 612199 6/3/99 618/99 GST EPA3S40 KRT 

Sample Method 

Resu. UnHs OF PQL PQL 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ugIKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 
<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

48 % 1.2 

53 % 1.2 

58 % 1.2 

Page 1 of 1 

0000023 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

sutte 102 

Tallahassee, Fl32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

14SLB060405 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

BROMOFLUOROBENZENE 

'lOrt Notes: $ 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 

'/0 Solids: 

Method: 

WP2729-3 

WP2729 

7/6/99 

N7912-P99264 

CTO#68 

85 

SW8260 

Date Analyzed: 6/4199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6/2/99 6/3/99 6/4199 KMC 5030 KMC 

Sample Method 

Resutt Units OF PQL PQL 

<6 uglKg 1.1 6 5 
<6 uglKg 1.1 6 5 
<6 uglKg 1.1 6 5 

<6 uglKg 1.1 6 5 

<6 ug!Kg 1.1 6 5 
<6 uglKg 1.1 6 5 
<6 ugIKg 1.1 6 5 

$68 % 1.1 

$65 % 1.1 

$56 % 1.1 

$49 % 1.1 

Page 1 of 1 

0000006 



\!'o;\I\'fhAI ~IR\I,IS 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sufte 102 

Taliahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

14SLB060405 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-OB 

P-BROMOFLUOROBENZENE 

Report Notes: $ 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOO: 

Report Date: 

PONo,: 

Project: 

% solids: 

Method: 

WP2729-3RA 

WP2729 

716199 

N7912-P99264 

CTO#68 

as 
SWB260 

Date Analyzed: 615199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6I2J99 613199 615199 JSS S030 JSS 

Sample Method 

Result Units OF PQl PQl 

<6 ug/Kg 1.1 6 5 

<6 uglKg 1.1 6 5 
<6 ugIKg 1.1 6 5 
<6 ugIKg 1.1 6 5 
<6 ug/Kg 1.1 6 5 

<6 uglKg 1.1 6 5 
<6 uglKg 1.1 6 5 

$38 % 1.1 

$39 % 1.1 
$18 % 1.1 

$8 % 1.1 

Page 1 of 1 

0000007 



Katahdin 
ANALYTICAL SERVICES 

CLIENT, Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

WIC#,CNCCliARLES'lrn 

SAMPLE DESCRIPTICN 

14SLB040304 

PARAMETER 

Solids-Total Residue (TSI 

Lab Number , WP-2729-6 
Report Date, 07/28/99 
PO NO. N7912-P99264 
Project CTO #68 

REPCRT OF ANALYTICAL RESULTS Page 3 of 9 

MATRIX SAMPLED BY SAMPLED DATE RECEIVED 

Solid R. FRANKLIN 06/02/99 06/03/99 

RESULT UNITS OF *PQL MElK)D ANAL¥ZED BY NJIES 

81. wt % 1.0 0.10 CLP/CIP sew 06/07/99 JF 1 

* P;)L (Practical Q..Iantitation Levell represents laboratory reporting limits and may not reflect sarrple
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(II Sarrple Preparation on 06/04/99 by JF 

07/28/99 

LJO/baeajc(dwl/msm 
PF04TSSO 
CC,MS.LEELECK 

TETRA TErn NUS 
POSI'ER PLAZA 7 
661 ANDERSEN DR. 

~ III \ ,HUh' H." I,t ,,' , 

I'll Ii", -:11 \\",!"",,j., \11 lI-dl'I,\ 

I,II~II-I.~-I :,1011 I .. , ':Il-'--~'IIl:') 

:111 \'\1:-. ~~ul :-":u <j.I\,"~nlUuth. 1\:1111110\01 
'Id ((,OJ) ... \1·"--- IJ\: (htU) -1\("\.\')(. 



'-atahdin 
\ '. ,I , I I, \ I ,I ,< \ I. I , 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sutte 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14SLB040304 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[AlANTHRACENE 

CHRYSENE 

BENZO[BIFLUORANTHENE 

BENZO[KlFLUORANTHENE 

BENZO[AjPYRENE 

INOENO[1,2,3-COjPYRENE 

OIBENZ[A,HlANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-05 

2-FLUOROBIPHENYL 

TERPHENYL-014 

Report Noles: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Dale: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2729-6 

WP2729 

7127/99 
N7912-P99264 

CTO#68 

81 

EPA 8270 

Dale Analyzed: 7/15/99 

Matrix Sampled Dale Roc'dDale Ext. ~ate Ext'dBy Ext, Method Analyst 

SL 6J2I99 613199 6/BI99 GST EPA 3540 KRT 

Sample Method 

Result UnHs OF PQL PQL 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ug/Kg 12 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 12 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 ug/Kg 1.2 400 330 

<400 uglKg 1.2 400 330 

<400 ug/Kg 12 400 330 

<400 ug/Kg 1.2 400 330 

59 % 1.2 

66 % 1.2 

65 % 1.2 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

14SLB040304 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

-,)LUENE-D8 

BROMOFLUOROBENZENE 

lort Notes: $ 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOO: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2729-6 

WP2729 

716199 

N7912-P99264 

CTO#68 

81 

SW8260 

Date Analyzed: 615199 

Matrix Sampled Date Roc'dDate Ext, Date Ext'd By Ext. Method Analyst 

SL 6I2J99 6/3199 615199 JSS 5030 JSS 

Sample Method 

ResuH Units DF PQl PQL 

<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
<6 ug/Kg 1.3 6 5 
128 % 1.3 

128 % 1.3 

100 % 1.3 

$57 % 1.3 

Page 1 of 1 
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Katahdin 
\~H\ll(~t ~IR\'t.[S 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Or. 

Sufte 102 

Tallahassee, FL 32308 

Proj.IO: CNC CHARLESTON 

Sample Description 

14SLB040304 

Compound 

BEN2ENE 

TOLUENE 

1,2-0IBROMOETHANE 

ETHYLBEN2ENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

OIBROMOFLUOROMETHANE 

1,2-0ICHLOROETHANE-04 

TOLUENE-OB 

P-BROMOFLUOROBENZENE 

Report Notes: $,0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Oale: 

PONo.: 

Project: 

% Solids: 

Melhod: 

WP2729-6RA 

WP272!J 

716199 

N7912-P99264 

CTO#68 

B1 

SWB260 

Date Analyzed: 6f7199 

Malrlx Sampled Oale Roc'dOale Ext,Oale Ext'd By Ext. Method Analyst 

SL 6/2/99 6/3/99 6f7199 KRT 5030 KRT 

Sample Melhod 

ResuH Units OF PQL PQL 

<6 ug/Kg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 ugIKg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 
<6 uglKg 1.3 6 5 
117 % 1.3 

117 % 1.3 

84 % 1.3 

$41 % 1.3 

Page 1 of 1 

0000012 



Katahdin 
ANALYTICAL SERVICES 

CLIENT: Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., SUite 102 
Tallahassee, FL 32308 

WIC#: CNC OlARLESTCN 

SAMPLE DESCRIPTICN 

14SLBOS0304 

PARAMETER 

Solids-Total Residue ('IS) 
Tbtal Conbustible Organics 

Lab Nurrber : WP-2729-8 
Report Date: 07/28/99 
PO No. N7912-P99264 
Proj ect em #68 

REPCRT OF ANALYTICAL RESUL'IS Page 4 of 9 

MATRIX Sl>MPLED BY Sl'MPLED DATE RECEIVED 

Solid R. FRANKLIN 06/02/99 06/03/99 

RESULT UNITS DF • POL ME'IHOO ANALi'ZED BY NOTES 

77. wt % 1.0 0.10 CLP/CIP SOW 06/08/99 JF 1 
6.1 wt % 1.0 0.1 ASTM D2974-8 06/08/99 JF 1 

• FQL (Practical Quantitation Level) represents labcratory reporting limits and may not reflect sarrple
specific reporting limits. Sample-specific limits are indicated by results annotated with '<' values. 

(1) Sample Preparation on 06/07/99 by JF 

07/28/99 

LJO/baeajc(dw)/msm 
PF07'ISS1 
cc: MS. LEE LEO< 

TETRA TEOi NOS 
POSTER PLAZA 7 
661 ANDERSEN DR. 

; !II\ "11"" 1,:",.1 ,,' ~ 
1'1 \ [;"x - ~!I. \\, ,110"",1... \11 It ,(1'1:, 
1,1 I~!I-' ~c 1 ~ ,uo J L\ 1~1I-' --~,,(l~'J 

21U \,\'~ ... ( R'~ld No. 'i.I\,"~rnomh. Nil tI~lIlll 
'1;'+ ((,IIj) <111--;";-" hl.'I.' (CrO,\) 4,\("\\<;(' 



/ ' "ata2<i~ 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Su~e 102 

T allaha .... , FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14SLB050304 

Compound 

NAPHTHALENE 

2~ETHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BEN20[A[ANTHRACENE 

CHRYSENE 

BENZO[B[FLUORANTHENE 

BENZO[KJFLUORANTHENE 

BENZO[A[PYRENE 

INDENO[I,2,3-CD[PYRENE 

DIBENZ[A,HlANTHRACENE 

BEN20[G,H,I[PERYLENE 

NITROBENZENE-DS 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

POND.: 

Project: 

% Solids: 

Method: 

WP2729-8 

WPZ129 

7127/99 
N7912-P99264 

CTOII68 

T7 

EPA 8270 

Date Analyzed: 7/15199 

Matrix Sampled Date Rec'dDate Ext. Date Ext'dBy En Method AnalYst 

SL 6/2/99 613199 6/8/99 GST EPA 3540 KRT 

Sample Method 

Result UnHs OF PQL PQL 

<430 uglKg 1.3 430 330 

<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 
<430 uglKg 1.3 430 330 
<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 

<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 
<430 ug/Kg 1.3 430 330 

65 % 1.3 

69 % 1.3 

84 % 1.3 

Page 1 of 1 
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Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14SLB050304 

Compound 

BEN2ENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBEN2ENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

OIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-04 

TOLUENE-D8 

:ROMOFLUOROBENZENE 

<>rt Notes: $, 0-13 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2729-8 

WP2729 

716199 

N7912-P99264 

CTO#68 

77 

SW8260 

Date Analyzed: 615199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6i2J99 613199 615199 JSS 5030 JSS 

Sample Method 

Result Units OF PQL PQL 

<6 ug/KQ 1.2 6 5 

<6 ugIKg 1.2 6 5 

<6 ugIKg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

<6 ugIKg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

<6 ug/Kg 1.2 6 5 

133 % 1.2 

125 % 1.2 

103 % 1.2 

$58 % 1.2 

Page 1 of 1 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sutte 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14SLB050304 

Compound 

BEN2ENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-D8 

P-BROMOFLUOROBEN2ENE 

Report Notes: $ 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANAL YTlCAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2729-8RA 

WP2729 

7/6/99 

N7912-P99264 

CTO#68 

77 

SW8260 

Date Analyzed: 6f7/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 612/99 6/3/99 6f7/99 KRT 5030 KRT 

Sample Method 

ResuH Units DF PQL PQL 

<6 ug/Kg 1.3 6 5 

<6 Ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 Ug/Kg 1.3 6 5 

<6 uglKg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

<6 ug/Kg 1.3 6 5 

124 % 1.3 

128 % 1.3 

85 % 1.3 

$58 % 1.3 

Page 1 of 1 

0000016 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Par1< Dr. 

Sutte 102 

Tallahassee, Fl32308 

Proj. to: CNC CHARLESTON 

Sample Description 

14TL00401 

Compound 

BENZENE 

TOLUENE 

l,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

l,2-DICHLOROETHANE-D4 

TOLUENE-D8 

lROMOFLUOROBENZENE 

- '"lort Notes: 

I\A I AHUIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP2729-10 

WP2729 

7/6199 

N7912-P99264 

CTO#68 

SW8260 

Date Analyzed: 6fl/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 6i2199 6/3J99 6fl199 KRT 5030 KRT 

Sample Method 

Result Units OF PQL PQL 

<5 uglKg 1.0 5 5 

<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 ug/Kg 1.0 5 5 
B8 % 1.0 

81 % 1.0 

87 % 1.0 

81 % 1.0 

Page 1 of 1 
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(II 

o 
o 
o 
o 
o 
III 

7/28/99 

Method Blank and Laboratory Control Sample Results 

IClient: Tetra Tech NUS 
Work Order: WP2729 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date Date Concentration Practical True Measured 

of of Units Measured Acceptance Quantitation Units Value 
Parameter Prep Analysis in Blank Range Level" 
TS -Total Residue 04-Jun-99 07-Jun-99 wt% < 0.10 < 0.\0 0.\0 wt% 90 

07-Jun-99 08-Jun-99 wt% < 0.\0 < 0.10 0.\0 wt% 
TeO 07-Jun-99 08-Jun-99 wt% < 0.10 < 0.10 0.\0 wt% 

.. Practical quantitation level is the lowest concentration measurable for samples with normal chemical and physical composition 

during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted. 

FOh NC.xLS 

Value 

89.5 

Percent Acceptance Acceptance 
Recovered Range Range 

(%) (mglkg) 

99.4 80-120 
NA 80-120 

80-120 



\II 
o 
o 
o 
o 
o ,. 

Duplicate and Matrix SpikefMatrix Spike Duplicate Results 

IClient: Tetra Tech NUS 
Work Order: WP2729 

DUPLICATE RESULTS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
Sample Acceptance Concentration or Quantity Matrix Spike Recovery (%) 

Measurements Mean Range Units Sampl Spike Sample Sample Sample Sample Acceptance RPD 
Parameter Sample No Units Rep I Rep 2 Conc RPD forRPD Only Added +Spike +Spike +Spike +Spike 

(%) (%) Dup I Dup2 Dup I Dup2 
TS WP2729-9 wt% 94.2 94.3 94.3 0.1 0-20 MSfMSD Not Applicable for this Parameter 

TeO WP2729-9 wt% 20.4 20.4 20.4 0.0 0-20 MSfMSD Not Applicable for this Parameter 

RPD = Relative percent difference, which is the absolute value of the difference between two replicate results divided by the mean concentration 
then multiplied by 100"/0. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted. The laboratory 
does not use the sample duplicate and matrix spike acceptance ranges as acceptance criteria for a specific analysis. Sample duplicate and 
matrix spike data are used to evaluate method performance in the environmental sample matrix only. Please refer to LCS data for assessment 

of quality control for eaeb parameter. 

FORM2WC.XLS 

Range (%) 
(%) 

7/28/99 

Acceptance 
Range 

(%) 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 OVen Park Dr. 

sun. 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

SBLK;060899 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZOIAjANTHRACENE 

CHRYSENE 

BENZOIB]FLUORANTHENE 

BENZOIKIFLUORANTHENE 

BENZO(A]PYRENE 

INDENO(1,2,3-CD]PYRENE 

DIBENZ(A,HjANTHRACENE 

BENZO(G,H,I]PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

SBLK;060899 

WP2729 

7127199 
N7912-P99264 

CTO#68 

100 

EPA 8270 

Date Analyzed: 716199 

Matrix Sampled Date Rec'd Date Ext Date Ext'd By Ext. Method Analyst 

SL 618199 GST EPA3S40 KRT 

Sample Method 

ResuH Units OF PQl PQl 

<330 ugJKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 ugJKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 Ug/Kg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 Ug/Kg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 Ug/Kg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 uglKg 1.0 330 330 

<330 uglKg 1.0 330 330 

74 % 1.0 

71 % 1.0 

71 % 1.0 

Page 1 of 1 
2000294 

, 
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Lab File: Xl090 

Analyst: KRT 

Compound Name 
2·METI!YLNAPHTllALENE 

ACENAPIITHENE 

ACENAPHTHYLENE 

ANTIIRACENE 

BENZO[A]ANTIIRACENE 

BENZO[A]PYRENE 

BENZO[B]FLUORANTIlENE 

BENZO[G,II,I]PERYLENE 

BENZO[K]FLUORANTIlENE 

CHR¥SENE 

DIBENZ[A,lI]ANTHRACENE 

FLUORANTIlENE 

FLUORENE 

lNDENO[I,2,3-CD]PYRENE 

NAPJITHALENE 

PHENANTIIRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCS;060899 

Time Injected 1: 1 0:00 PM 

SpikeAmt 
(ugiKc) 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

1667 

Result 
(ugiKc) 

1370 

1310 

1280 

1270 

1130 

1090 

1130 

934 

1160 

1080 

912 

1320 

1410 

1020 

1200 

1300 

1140 

Date Run: 7/6/99 

Matrix: SL 

Rec (%) 
82 

78 

77 

76 

68 

6S 
68 

'S6 
70 

6S 
'S5 
80 

84 

61 

72 

78 

68 

• Out of Limits 

Limits (%) 
60·140 

60-140 

60·140 

60-140 

60·140 

60·140 

60-140 

60·140 

60·140 

60·140 

60·140 

60·140 

60-140 

60·140 

60-140 

60·140 

60-140 

1 

2000298 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 
Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

VBLKZ04A 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-OS 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOO: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKZ04A 

WPZT'29 

716199 

N7912·P99264 

CTO#68 

100 

SWS260 

Date Analyzed: 6/4199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

SL 614199 KMC 5030 KMC 

Sample Method 

ResuH UnHs DF PQL PQL 

<S ugIKg 1.0 5 5 
<S ug/Kg 1.0 5 5 
<S ug/Kg 1.0 5 5 
<S uglKg 1.0 5 5 
<5 ug/Kg 1.0 5 5 
<S ug/Kg 1.0 5 5 
<S ug/Kg 1.0 5 5 
122 % 1.0 

124 % 1.0 

113 % 1.0 

109 % 1.0 

Page 1 of 1 

1000246 
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Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 
Su~e 102 

Taliahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKZOSA 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

-OLUENE-D8 

-BROMOFLUOROBENZENE 

port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RE5UL T5 

Lab Number: 

SOO: 

Report Date: 

PONo,: 

Project: 

'ioSolids: 

Method: 

VBLKZOSA 

WP2729 

7/6199 

N7912-P99264 

CTO#68 

100 

SW8260 

Date Analyzed: 615199 

Matrix Sampled Date Roc'dDate Ext, Date Ext'd By Ext Method Analyst 

SL 615199 JSS 5030 JSS 

Sample Method 

ResuH UnHs OF PQL PQL 

<5 ugIKg 1.0 5 5 

<5 uglKg 1.0 5 5 

<5 Ug/Kg 1.0 5 5 

<5 uglKg 1.0 5 5 
<5 ugIKg 1.0 5 5 

<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 

117 % 1.0 

116 % 1.0 

114 % 1.0 

107 % 1.0 

Page 1 of 1 

1000252 
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Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Sutte 102 

Tallahassee, FL 32308 

Proj.ID: CNC CHARLESTON 

Sample Description 

VBLKF07A 

Compound 

BEN2ENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBEN2ENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

VBLKF07A 

WP2729 

716199 

N7912-P99264 

CTOt168 

N/A 

SW8260 

Date Analyzed: 6n/99 

Matrix Sampled Date Rec'dDate ExL Date Ext'd By ExL Method Analyst 

AQ 6n/99 KRT 5030 KRT 

Sample Method 

ResuH UnHs DF Pal Pal 

<5 uglL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ugll 1.0 5 5 

88 % 1.0 

80 % 1.0 

85 % 1.0 

79 % 1.0 

Page 1 of 1 

1000258 
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Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Pari< Dr. 

Sune 102 

Tallahassee, FL 32308 

Pro], 10: CNC CHARLESTON 

Sample Description 

VBLKZ07A 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

-'JLUENE-DB 

3ROMOFLUOROBENZENE 

IOrt Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

VBLKZ07A 

WP2729 

7/6/99 

N7912-P99264 

CTO#68 

100 

SW8260 

Date Analy_: 6f71'iJ9 

Matrix Sampled Date Rec'dDate Ext. Dale Ext'dBy Ext. Method Analyst 

SL 6f71'iJ9 KRT 5030 KRT 

Sample Method 

ResuH UnHs DF PQL PQL 

<5 uglKg 1.0 5 5 

<5 uglKg 1.0 5 5 
<5 uglKg 1.0 5 5 
<5 ugIKg 1.0 5 5 
<5 ugIKg 1.0 5 5 
<5 ugIKg 1.0 5 5 
<5 uglKg 1.0 5 5 

125 'l6 1.0 

130 % 1.0 

105 % 1.0 

99 'l6 1.0 

Pagel of 1 

1000266 



Lab File: Z0972 

Analyst: KMC 

Compound Name 
1,2-DffiROMOETHANE 

BENZENE 

ETIfYLBENZENE 

MTBE 

NAPHTHALENE 

TOLUENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSZ04A 

Time Injected 9:27:00 AM 

SpikeAmt 
("11K&) 

so 
so 
so 
so 
so 
so 
ISO 

Resnlt 
("11K&) 

S8.3 

S4.8 

6S.9 

S6.S 

SO.S 

S9.1 

202 

Date Run: 6/4/99 

Matrix: SL 

Rec (%) 
116 

110 

132 

113 

101 

118 

13S 

• Ont of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

1000272 



Lab File: Z0988 

Analyst: .ISS 

Compound Name 
1,2·DIBROMOETIIANE 

BENZENE 

"TIlYLBENZENE 

MTBE 

NAPlITHALENE 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSZ05A 

Time Injected 11:30:00 AM 

SpikeAmt 
(UJIK&) 

so 
so 
so 
so 
50 

50 

ISO 

Result 
(UJIK&) 

49.9 

48.3 

S5.2 

52.5 

45.8 

49.2 

165 

Date Run: 6/5/99 

Matrix: SL 

Rec (%) 
100 

97 

llO 
105 

92 

98 

llO 

• Out of Limits 

Limits (%) 
60·140 

60·140 

60·140 

60·140 

60·140 

60-140 

60·140 

J 

1000278 



Lab File: F0796 

Analyst: KRT 

Compound Name 
1,2-DIBROMOETHANE 

BENZENE 

ETHYLBENZENE 

MTBE 

NAPlITHALENE 

TOLUENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSF07 A 

Time Injected 10:00:00 AM 

SpikeAmt 
(UJIL) 

'0 

'0 

'0 

'0 

'0 

'0 

1'0 

Result 
(UJIL) 

46.3 

47.2 

47.9 

4'.7 

46.8 

47.1 

141 

Date Run: 617/99 

MatriI:AQ 

Ree (%) 
92 

94 

96 

91 

94 

94 

94 

• Out of Limits 

Limits (0/0) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

1000284 



Lab File: Z1004 

Analyst: KRT 

Compound Name 
1,2-DffiROMOETIIANE 

BENZENE 

ETIlYLBENZENE 

MTBE 
NAPIITHALENE 

TOLUENE 

TOTALXYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSZ07A 

Time Injected 9:18:00 AM 

SpikeAmt 
(uziKI) 

so 
so 
so 
so 
so 
so 
ISO 

Result 
(uziKI) 

49.5 

48.2 

S6.S 

44.9 

3S.6 

51.3 

172 

Date Run: 617199 

MatriI: SL 

Rec (%) 
99 

96 

113 

90 

71 

102 

114 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

60-140 

1 

1000290 



Case Narrative for 
KATA 

SDG#96058S 

TOTAL PETROLEUM HYDROCARBONS 

Analytical Batch Number: 151686 

Analytical Method: SW8469071A 

Laboratorv Number 

9906097-01 
9906097-02 
9906097-05 
9906097-06 
9906097-07 
QC621595 
QC621596 
QC621597 
QC62 1598 
QC621599 
QC62 I 600 

Instrument Calibratiun: 

Sample Description 

14SLB020203 
14SLB020203D 
15SLB020405 
15SLB020405D 
29SLB050809 
Blank 
Laboratory Control Sample 
Matrix Spike of 9906097-0 I 
Duplicate of 9906097-01 
Matrix Spike of 9906242-01 
Duplicate of 9906242-0 I 

The instrument was properly calibrated. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The matrix spikes were run on the following Sample Numbers. 

9906097-01 and 9906242-01 

All analyte recoveries in the matrix spikes were within the required acceptance 
limits. 

12 



Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Conformance Reports: 

There were no Nonconformance Reports associated with this batch. 



TOTAL ORGANIC CARBON 

Analytical Batch Number: 150724 

Analytical Metbod: SW846 9060 Modified 

Laboratory Number 

9906058-01 
9906097-03 
9906097-04 
QC617934 
QC617935 
QC617936 
QC617937 

Sample Preparation: 

Sample Description 

29SLB060809 
14SLB050304 
15SLBOI0405 
Blank 
Duplicate of 9906058-01 
Post Spike of 9906058-01 
Laboratory Control Sample 

All samples were prepared in accordance with accepted procedures. The method 
quoted is only for liquid samples. It is modified to handle soils analysis. 

Instrument Calibration: 

The instrument used was a Dohrmann DC-190 high temperature combustion TOC 
analyzer with a Dohrmann solids boat sampler. The instrument was properly 
calibrated on the day of the analysis. 

Holding Time: 

All samples were analyzed within the required holding time. 

Blanks: 

No target analytes were detected in the method blank above the required acceptance 
limit. 

Spike Analyses: 

The post spike was run on the following Sample Number. 

9906058-01 

All analyte recoveries in the post spike were within the required acceptance limits. 

l' 



Laboratory Control Samples: 

All analyte recoveries in the laboratory control sample were within the required 
acceptance limits. 

Sample Duplicates: 

All sample duplicate results were within the required acceptance limits. 

Dilutions: 

None of the samples were diluted. 

Non Confonnance Reports: 

There were no Nonconformance Reports associated with this batch. 

Addltlonal Comments: 

TOC solid samples are are tested to determine if inorganic carbon such as carbonates 
and bicarbonates are present in the sample. If so, the sample is acidified to remove 
the inorganic carbon, then dried in a low temperature oven. Because the sample 
portion is dried before analysis, the percent moisture correction is not applied to the 
TOC solid result. 

The preceding narratives have been reviewed b~ Date:~f7 

15 
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CEIPT REVIEW 

Date~/1~1 
FEDERAL SAMPLE 

kA:f4: Client Received by--<:..!.o-'-+_ 

GEL COOLER~ GEL POLY COOLER_ NT COOLER__ OTHER __ 

SAMPLE REVmW CRITERIA 
1. Were shipping containcn received intact and sealed? 

If no, notitv Project Manaaer 
2. Was the Shipment screened following the I1Id1ocbemisay smvey 

procedwe (EPI SOP~? 
Were the SW'Yey results neganvc? 

If no, notify Project ManaRer 
Arc any of the samples identified by the client as I1Id!oactive? 
If yes. did client provide RAD activity? 

3. Were chaiD of custody documcn .. included? 

4. Were chain of custody docwnents completed corn:ctly? 
<Ink. simed. malCb CDntain"",) 

S. Were all sample containers properly labeled? 

6. Were proper sample containers received? 

7. Preserved samples checked for pH? 

8. Were samples preserved corRCdy? 
If DO, list samDles & esu 

9. Shipping container teIIlperature cbecked? 

10. Was shipping <onatiner lemperamre within SpecificaliODS (4"± 2" C) 
If DO. n~Proiccl M.......". 

11. Is temperature documented on the Chain of Custody? 

12. We ... samples received within holding time? 
if No. noatV Proiect Manaer 

13. Were YOA YIaIs free of beaclapaee? 

14. ARCOC# IF REQUIRED 

YES NO COMMENTS/QUALIFIERS 

v 

Iv 

Iv 

--
t/ 

SA - SEALS ATTACHED NSA - NO SEALS ATTACHED 



FEDERAL SAMPLE RECEIPT REVIEW 
Client k.4fi:t Received by Cf::r Date 

GEL COOLER_ GEL POLY COOLER_ CLIENT COOLER~ OTHER __ 

SAMPLE REVIEW CRITERIA YES NO COMMENTSfQUALIFIERS 
1. Were SrupplDg cootamcrs recelved intact and sealed? 

Ifno.notify·Pro;ec!~an •• er 
2. Was the Shipment screened following the radiocnemistry survey 

procedure (BPI SOP 5-007)1 
Were the survey results negative? 

If no. norifv Pro,ect Manal!:er 
AIe any of che samples identified by [he client as radioacove? 
tfves, did client provide RAD activi[v? 

3. Were chain of cust.Ody documents included'? 

4. Were chaJ.n of custody documcnls completed correctly? 
(Ink. siened. match containers) 

5. Were all sample containers properly labeled? 

6. Were proper sample COntainers n::ccived? 

7. Preserved samples checked for pH? 

8. Were samples preserved correctly? 
If Do.liSi samples &. tests 

9. Shipping contauler temperature checked? 

1----

1 V 

1,/ I 

1+ 
10. Was shipping: conatincr temperature within specificatioDS (4G± 2- C) 

If no. notify Pro;«! M~er "'" 
11. Is temperarure documented on the Chain of Custody? ! 

12. Were samples received within holding time? 
if No. notifY Project Man.or 

13. Were VOA 'Tiais rree of headspace? 

14. AReOe. IF REQUIRED 

15. SDG#IFRI i~UIRED 

\ 

--

j 

REVIEW "" ~1 fVJ DAlE (0/2/t<7 r I ' 
SA - SEALS ATTACHED NSA - NO SEALS ATTACHED 
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ENGINEERING, INC. 
GEOTECHNICAL CONSULTANTS 

To: Katahdin Analytical 

Attn: Kelly Perkins 

P.O. Box 720 

Westbrook, ME 04098 

Gray Plaza, p. 0 Box 378, Gray, ME 04039 TEL (207) 657-2866 FAX (207) 657-2840 

SIX Uberty Dnve, Bangor, ME 04401 TEL (207) BLl8-57 14 FAX (207) 648-' 
91 Water St . p, 0 Box 220. Caribou, ME 04736 TEL (207) 496-1511 FAX (207) 496-, 

33 londonderry Rd .. #6, Londonderry. NH 03053 TEL (603) 437-9600 FAX (603) 437-9656 

Letter Of Transmittal 

Date: June 11, 1999 

Project No: 99-008 

Subject: Misc. Testing '99 

We ara sem:ling you: o.A.ttached DUnder separate cow"r 

DSamples Dlnvestigation Report 

DLaboratory Test Report(s) 

DField Test Report(s) 

DPrints 

DCopyof Letter(s) 

DSpecifications 

Description: Report of Gradation S # 19-20 

Hydrometer Analysis S # 19-20 

These are transmitted as checked below: 

~For your information ~For your use 

~As requested DRetumed 

Dlnvoice 

DOther 

LIR_e_m_a_~_s: ____________________________________________ j 
Copy to: S. W. COLE ENGINEERING, INC. 

BY: R -"4 c~ __ _ 
R09frE. Domingo .v 



Client: Katahdin Analytical 

Contact; 
Project Description: 

340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Former Naval Complex 

cc: KATAOOl99 

SamplelD 
LabID 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter QuaUlier Result 

General Chemistry 
Total Reo. Petro. Hydrocarbons 
Evaporative Lo" @ lOS C 

M=Method 

MI 
M2 

Notes: 

785 
24.0 

The qualifiers in this repon are defined as follows: 

Report Date: June 22, 1999 

: 14SLB020203 
: 9906097'()1 
: Soil 
: 06102199 
: 06102199 
: Routine 
:Oieot 

DL 

66.0 
1.00 

Method.Description 

SW846907IA 
EPA 3550 

RL 

132 
1.00 

Units 

mglkg 
wt% 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 

Page 1 of 1 

OF Analyst Date Time Batch M 

1.0 AAT 06122J99 0950 151686 1 
1.0 GJ 06103199 1500 150650 2 

J indicates presence of anaIyte at. concentration less than the reporting limit (RL) and greater than the detection limit lOLl. 
U indicates chat the analyte was not detected at a concentration greater than the detection limit. 
• indicates that a qualiry control anaIyte recovery is outside of specified acceptance criteria. 

Data reported in masslmass nnits is reported as 'dry weight'. 

This data report has been pIq>ared and reviewed 
in accordance with General Engineering Laboratories 
standard operating procedures. PI .... direct 

any questions to your Project Manager, Valerie Davis at (843l 769-7391. 

Reviewed By 
)A41. u/ 

II 



Oi .... : Katahdin Analy6ca1 

Contact: 
Project Description: 

340 County Road 
Westbrook, Marne 04092 
Ms. Androa Colby 
Former Naval Complex 

cc: KATAOO199 

SamplcID 

LabID 

Matrix 
Date ColleCted 
Date Received 
Priority 
Collector 

Repott Date: June 22, 1999 

: 14SLB020203D 

: 9906097-02 
: Soil 
: 06lO2I99 
: 06/02199 
: Routine 
: ClieD( 

Page I of! 

-----------------------------_. __ .. ---. 
Par8llleter QuaDner Result DL RL Uails DF Anal)'Sl Dale Time Balch M 
---------~-----------------------------
General Chemistry 
Total Rec. Petro. Hydrocarbons 
Evaporative Loss @ 105 C 

M=Method 

MI 
M2 

Notes: 

321 

16.0 

The quahfiers in this report are defmed as follows: 

59.5 
1.00 

Method-DescrIption 

SW8469071A 
EPA 3550 

119 

1.00 
mg/kg 

wl% 

ND indicates that the analyte was not detected at a concentration greater than the detection limit. 

1.0 AAT 06J22I9909S0 151686 1 
1.0 OJ 06/03199 1500 150650 2 

] indicates presence of analyte at a conceotration less than the reporting limil (RL) and greater than the detection limit (DL). 
U indicates that the analyte was not detected at a concentration greater than the detection limit. 
.. mdicates that a quality cODtrol analyte recovery is outside of specified acceptance criteria. 

Data reported in mass/mass units is reported as • dry weight'. 

This data report has been prepared and reviewed 
in accordance with Genetal Engineering Laboratories 
standard operating procedures. Please direct 
any questions to your Project Manager, Valerie Davis at (843) 769-7391. 

Reviewed By 
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Client: Katahdin Analytical 

Contact: 

340 County Road 
Westbrook, Maine 04092 
Ms. Andrea Colby 
Former Naval Complex Project Description: 

ce: KATAOOI99 

SamplelD 
LablD 
Matrix 
Date Collected 
Date Received 
Priority 
Collector 

Parameter QuaJlf!er Result 

Gener.ol Cbemistry 

Evaporative Loss @ 105 C 
Total Organic Carbon 

M_Method 

13.0 
11900 

Repon Date: June 22, 1999 

: 14SLBOS0304 
: 9906097-03 
: SoU 
: 06102199 
: 06102199 
: Routine 
: aieot 

DL 

).00 
43.1 

Page 1 of l 

-- ._-

RL Volts DF Analyst Da .. TIm. Batch M 
'---'--

1.00 wt% ),0 OJ 06103199 1500 150650 1 
100 mglkg \.0 LS 06118199 1836 150724 2 

Metbocl·DescriptioD 
----------------------------~---------------------. --- -
MI 

M2 

Notes: 
The qualifiers in this report are defined as follows: 

EPA 3550 
SW846 9060 Modified 

NO indicates that the analyte was not detected at a concentration greater than the detection limit. 
J indicates presence of analytc at a concentration less than the reporting limit (RL) and greater than the detection limit CDL). 
U indicates that the anaJyte was not detected at a concentration greater than the detection limit. 
~ indicates that a quality conttol analyte recovery is outside of specified acceptance criteria. 

Data reponed in mass/mass units is reponed as 'dry weight'. 

This data repon has beeo prepared and reviewed 
in accordance wi<h General!!ngineering Laboratories 
standard operating procedures. Please direct 

any questions to your Project Manager, Valerie Davis at (843) 769·7391. 

A 

M ~WI 
Reviewed By (J 

I III!IIIIIUIII!I mll~ll~ 1111 ~I~III~I M II 
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QC Summary Report 

Project Description: Fonner Naval Complex 

cc: KATAool99 Lab. Sample !D: 9906097% 

SampldParameter Type Batch NOM Sample 

General Chemistry 
QC621595 BLANK 151686 

Total Rec. Petro. Hydrocarbons 
QC621598 9906097 -OIDUP 151686 

Total Rec. Petro. Hydrocarbons 
QC621600 9906242-OIDUP 151686 

Total Ret. Petro. Hydrocarbons 
QC621596 LeS 151686 

Total Rec. Petro. Hydrocarbons 11000 
QC621597 9906097-01MS 151686 

Total Rec. Petro. Hydrocarbons 13200 
QC621599 9906242-0IMS 151686 

Total Roc. Petro. Hydrocarbons 12100 
QC617634 BLANK 150650 

Evaporative Loss ® lOS C 
QC617632 9906058·0IDUP 150650 

Evaporative Loss ® 105 C 
QC617934 BLANK 150724 

Total Organic Carbon 
QC617935 9906058-OIDUP 150724 

Total Organic Carbon 
QC617937 LeS 150724 

Total Organic Carbon 3750 
QC617936 9906058-01PS 150724 

Total Organic Carboo 10000 

Notes: 
The quallfien in this report are defined as follows: 
J indicates presence of aoaIyte < RL (Report Limit) 

U indicates presence of aoaIyte < DL (Detect Limit) 

nla indicates that spike recovety limits do not apply when 

783 

1560 

783 

1560 

8.00 

6780 

6780 

sample conceotration exceeds spike cone by a faclor of 4 or more 

Report Date: June 22, 1999 Page 1 of I 

Qual QC Uolls RPD% REC% RaDge Analyst Date Time 

0.00 mg/kg AA T 06122J99 0950 

1020 mg/kg 26.3 

1910 mg/kg 20.0 

9840 mg!kg 89.6 (70.0·116.) 

12600 mg/kg 90.0 (70.0 - 130.) 

13000 mg/kg 94.6 (70.0 - 130.) 

0.00 wt% GJ 06103199 1500 

8.00 wt% 0.00 

-2.83 mg/kg LS 06/18/99 1628 

6830 mg/kg 0.764 LS 06118199 1740 

4420 mglkg 118 (88.0. 130.) LS 06118199 1612 

16200 mglkg 94.2 (73.0· 129.) LS 06/18199 1747 
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Project 

Client 

Sample No. 

sieve Size 

3/4 " 
1/2 " 
1/4 " 

# 4 
# 10 
# 20 
# 40 
# 60 
# 100 
# 200 

S. W. COLE ENGINEERING, INC. 

REP 0 R T 0 F G R A D A T ION 
ASTM C-117, C-136 

MISCELLANEOUS 

KATAHDIN ANALYTICAL 

19, SANDY GRAVEL, WP2729-6 

Percent Passing 

100.0 
96.9 
91.1 
88.6 
77 .6 
62.7 
51.8 
44.0 
27.7 
10.4 

Project No. 
Date 

99008 
06/07/1999 

PROJECT 
Specifications % 



Project 

Client 

Sample No. 

Sieve Size 

1/2 " 
1/4 " 

# 4 
# 10 
# 20 
# 40 
# 60 
# 100 
# 200 

s. W. COLE ENGINEERING, INC. 

REP 0 R T 0 F G R A D A T ION 
ASTM C-117, C-136 

MISCELLANEOUS 

KATAHDIN ANALYTICAL 

20, SAND, WP2729-7 

Percent Passing 

100.0 
99.7 
99.5 
98.3 
95.8 
90.4 
78.0 
29.8 
6.8 

project No. 
Date 

99008 
06/07/1999 

PROJECT 
specifications % 



JOB NO.99-008 

HYDROMETER ANALYSIS 

BORING NO. SAMPLE NO.S-19 

READING 
2.2 
2 
1.9 
1.7 
1.7 
1.3 
1 
.3 
.1 

DIAMETER 
3.652952E-02 
2.587339E-Q2 
1.831047E-02 
1.339429E-02 
9.471192E-03 
.0067193 
4.762978E-03 
3. 387185E-03 
2.398976E-03 
1.380011E-03 

% PASSING 
10.13329 
9.479344 
9.152371 
8.49881 
8.49881 
7.190912 
6.210377 
3.921943 
3.267994 
4.739186 ~ 



JOB NO.99008 

HYDROMETER ANALYSIS 

BORING NO. 

DIAMETER 
3.748418E-02 
2.654942E-02 
1.881995E-02 
1.374415E-02 
9.750622E-03 
6.92858E-03 
4.919103E-03 

SAMPLE NO.S-20 

% PASSING 
5.39373 
4.944107 
4.269942 
4.269942 
3.370696 
2.022096 
.8983074 

READING 
2 
1.8 
1.5 
1.5 
1.1 
.5 
o 



August 17, 1999 

Mr. Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Drive, Suite 102 
Tallahassee, FL 32308 

RE: Katahdin Lab Number: 
Project ID: 
Project Manager: 
Sample Receipt Date: 

Dear Mr. Calligan: 

WP-3254 
CTO#68 
Ms. Andrea J. Colby 
July 14, 1999 

Please fmd enclosed the following information: 

* Report of Analysis 

* Quality Control Data Summary 

* Confmnation 

* Chain of Custody 

Should you have any questions or comments concerning this Report of Analysis, please do not hesitate 
to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory and look forward to working with you in the 
future. The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

Authorized Signature 

340 Counry Road No.5 
PO. Box 720. Westbrook, ME 04098 
Td: {l07l 874·2400 Fax: (207) 775-4029 

ORI' J 199 
Date 

hrtp IIkatahdmlah ("om 

210 West Road No. 5.ibramoudt, NH 03801 
Td: (603) 431-sm Fax: (603) 436-3356 

0000001 

• 



TECHNICAL NARRATIVE 

Volatile Organics Analysis 

Four aqueous samples were received by the Katahdin Analytical Services, Inc. GeIMS 
laboratory on July 14, 1999 and were specified to be analyzed by USEP A method 8260B for the 
analytes benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

Analyses for this workorder were performed on the 5972-S instrument. A VSID050 (50 ppb 
standard) was used for the continuing calibration standard. Internal standard and surrogate 
compounds were also spiked at 50 ugll. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included 
in this data package. The LCS QC samples were spiked with the entire list of compounds 
quantitated for at 50 ppb. No matrix spike/matrix spike duplicate was performed on any sample 
in this workorder. 

Method 8000B, section 7.5.1.2.1 (Revision 2,12/96) states, "in those instances where the RSD 
for one or more analytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Method 
8260B narrows this 20% maximum to 15%. 

In the calibration curve analyzed in this SDG, the average %RSD for all analytes was 14.0%, 
making the curve acceptable. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst performing the integration. In addition, all "M" flags have been reviewed 
and approved by the GeIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organics Extraction and Analysis 

Three aqueous samples were received by Katahdin Analytical Services laboratory on July 14, 
1999 for analysis in accordance with 8270C for a client specified PAH list of analytes. 

Extraction of the samples occurred following USEPA method 3510 on July IS, 1999. A 
laboratory control spike consisting of all PAH analytes spiked into organic free water, was 
extracted in the batch, along with a site specific MSIMSD pair on sample WP3254-2. 

The initial calibration curve analyzed in this SDG had some of the target analyte %RSD values 
exceeding IS %. 

340 County Road No.5 
P.O. Box 720. Wesrbrook. ME 04098 
Tel: (207) 874-2400 Fax: (207) 775-4029 

h fir: Ilkuahd I n lab.co m 

210 West Road No.5, Ponsmouth. NH 03801 
Td, (603) 431·5m Fox, (603) 436-3356 



Method 8000B, section 7.5.1.2.1 (Revision 2, 12/96) states, "in those instances where the RSD 
for one or more anaiytes exceeds 20%, the initial calibration curve may still be acceptable if the 
mean of the RSD values for all analytes in the calibration is less than or equal to 20%." Section 
7.3.7.1 of method 8270C (revision 3,12/96) narrows this 20% maximum to 15%. 

In the calibration curve analyzed in this SDG, the average %RSD for all analytes was 10.1 %, 
making the curve acceptable. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
by the data system. All manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

No other protocol deviations were noted by the semivolatiles organics staff. 

340 County Road No. 5 
P.O. Box 720, Westbrook. ME 04098 
Tel (207) 874·2400 Fax: (207) 775-4029 h{{p·llkarahdinlah.("om 

210Wesr Road No. 5. Poramouth, NH 03801 
Td: (603) 43J-sm Fax: (603) 436-3356 

0000003 



KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLlENT:, __ T.-!...S",".aM~Q,I>....-.lI....:e.~c bt::::>.. ____ _ 

PROJECT: ___ <2.h-=...!:c-=t2-:oLI-e~~..:::!.k.,=o::::.... ___ _ 

1. CUSTODY SEALS PRESENT I INTACT? 

2.CHAIN OF CUSTODY pRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PRESENT? 

6. SAMPLES RECEIVED AT 4"C'+Ir 2? ® ICE PACKS PRESENT &.,br N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESERVED(1)? 

NO 

0 
0 
0 
0 
0 
0 

o 
o 
o 
o 
o 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

o 
o 
o 

~ 
B" N/A 12. CORRECTIVE ACTION REPORT FILED? 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~COE 
) LOG -IN NOTES(1): 
) 
) 
) 
) 

• 
G 

LAB (WORK ORDER) #._---'W""'-'e~3d.J..7_9dl=+_---_ 

PAGE:, __ --',<--_).l..----.!OF __ ---' _____ _ 

COOLER:. ________ ~\--~OF------~-----------

COC#~ __ ~=_----------
SDG#.~~~~~~----~~~~-----------
DATE /TIME RECEIVED:, ____ 3-j;.;_Jt:l..J.:f1,,.,::,.-4L"..l."I---,-O.L9..L....1')cl.,Q,,--_ 
DELIVERED BY: _____ -'--' f;::X"",-,I:;;:-.><.--", _____ __ 

RECEIVED BY:8,e....::' 
LlMS ENTRY B:-:Y:------------ATOr":J)CLiJ..!.!::::::.---------
LlMS REVIEW BY I PM .. · ________ 7(.~=_ __________ _ 

COMMENTS RESOLUTION 

TEMP BLANK TEMP ('C)= :) .5""" 
COOLER TEMP ("C )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

AFCEE OTHER (STATE OF ORIGIN): 

(1) Use thl .. ",,,ace (and additional sheets if necessary) to document samples that are received broken or compromised, C-O-C discrepancies, radiation checks, residual chlorine check, results of pH 
checl uired. If samples required pH adJuslmenl, record volume and type of preservaUv' 'ed. 



Katahdin 
\ '\. \ 1 , t Il \ I ~ I I( \ I \ I , 

Client 

Ac 

j4U Loumy KoaO NO :> 
P.O. Box 720 
Westbrook, ME 04098 

Tel< (207) 874-2400 
Fax: (207) 7754029 

City 

t.:HAIN of t.:USTUDY 

PLEASE PRINT IN PEN Page _,_ of _1_ 
I Contact 

hytt #-"',1.1". 
Phone # Fax # 

(845 If?J4 -1ogo ( 1 
State ?L-= ZipCode )'14C5 

Purchase Order # Proj. Name I No. Katahdin Quote # 

i Bill (if different than above) Address 

! Sampler(PrintiSign) ~ ... ;1. ~~_ tf}tJ"'" ~ 

~ LAB USE ONLY I "un" unuon .: WP 32.5'j 
. 

KATAHDIN PROJECT MANAGER 

REMARKS: 

\t~ Il If FED EX SHIPPING INFO: o UPS o CUENT .;:~ • 
AIRBILL NO, . ~;' 
TEMpoC o TEMP BLANK o INTACT o NOT INTACT • ro' ~ If * Sample Description Date/Time Matrix No. of 

ooll'd Cntrs. ill. ~ 

I+~LM/)/O I 'I 'Z.'1G c.lJ e ~ , 
1~"J AA"lnl 7i I;/qf /Dr;O bvJ t:' 1> ;;). 

31~L.MOI 0/ ~hJirfll ~vJ -C 3 ..l I \ 
_' .. 1 ~ 

a ... T' l'II'l'l.o I :J.. II , 
L ., . / 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 
/ 

COMMENTS 

R 'Jlshed By: (Signature) Date I Time Received By: (Signature) RelinqUished By: (Signature) Date I Time Received By: (~gnaMe) 

~~~~. """""- /!U!J!J ~ -"".L~~==-=:..=.L --____ ~~ 
Date I Time Received By: (Signature) Relinquished By: (Signature) Date I Time t","~~~~~-4<'" 

ORMSOURCE INC ". (207) 782-3311 
-DRM" CHN.QF.(:STDY 

ORIGINAL 
0000020 
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New England-ME Laboratory (207) 874-2400 
CONFIRMATION Page 1 

ORDER NO WP-3254 

REPORT TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 07/14/99 

PHONE: 850/385-9f 
FAX: 850/385-% 

DUE: 13 AUG 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 12 SEP 

ITEM LOG NUMBER SAMPLE DESCRIPTION 
1 WP3254-1 

WP3254-2 
WP3254-3 

14GLM0101 
15GLM0101 
34GLM0101 

DETERMINATION 
Volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 

TOTALS 

LOG NUMBER SAMPLE DESCRIPTION 
2 WP3254-4 34TL00201 

DETERMINATION 
Volatile Organics by 8260B 

ORDER NOTE: QC-IV NFESC 
DD(KAS007QC-DB3) 
CNC CHARLESTON 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH,PA 15220 
REPORT & DISK 

INVOICE: With Report 

AJC/WEST.AJC(dw) 

SAMPLED DATE/TIME RECEIVED MATRIX 
13 JUL 1255 14 JUL AQ ~ 
13 JUL 1050 
13 JUL 0858 

METHOD OTY PRICE AMOUNT 
SW8260 3 75.00 225.00 
EPA 8270 3 125.00 375.00 

3 200.00 600.00 

SAMPLED DATE/TIME RECEIVED MATRIX 
13 JUL 14 JUL ~(") 

METHOD OTY PRICE AMOUN'l' 
SW8260 1 75.00 75.00 

TOTAL ORDER AMOUNT $675.~ 
This is NOT an Invo~_, 

07-14Please contact KATAHDIN ANALYTICAL SERVICES .promptly if you have any questi 



!~~hdill 
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Report Note 

J 

Note Text 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

'J flag denotes an estimated value less than the Laboratory's Practical Quantitation Level. 

Page 1 of 1 
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Katahdin 
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Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suije 102 

Taliahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14GLM010l 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZO[A]ANTHRACENE 

CHRYSENE 
BENZO[BjFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INDENO[I,2,3-CDjPYRENE 

DIBENZlA,H]ANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3254-1 

WP3254 

8/11/99 
N7912-P99264 

CTO t168 

N/A 

EPA 8270 

Date Analyzed: 8/2199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 7113199 7114199 7/15199 DPD EPA 3510 KRT 

Sample Method 

ResuH Units OF POL POL 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 uglL 1.0 10 10 

65 % 1.0 

65 % 1.0 

70 % 1.0 

Page 1 of 1 



!~~hdill 
\ '. \ j , ' I, \ I ,1:< \ I. , 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallaha .... , FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

14GLM010l 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

JLUENE-DB 

~-BROMOFLUOROBENZENE 

.aport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3254-1 

WP3254 

8111199 

N7912-P99264 

CTO#68 

NIA 

SWB260 

Date Analyzed: 7/19199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'dBy Ext. Method Analyst 

AQ 7/13199 7/14199 7/19199 KMC 5030 KMC 

Sample Method 

ResuH Units DF PQL PQL 

<5 ug/L 1.0 5 5 

<5 ug/l 1.0 5 5 

<5 ug/l 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/l 1.0 5 5 

<5 ug/l 1.0 5 5 

115 % 1.0 

113 % 1.0 

110 % 1.0 

98 % 1.0 

Page 1 of 1 
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4B 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

I SBLK;071599 I 
Lab Name: Katahdin Analytical Services 

Lab File ID: Z1577 

Instrument ID: 5972-Z 

GC Column: RTX-624 ID: 0.18 (mm) 

Matrix: (soiVwater) WATER 

Level: (Iow/med) LOW 

SDG No.: WP3254 

Lab Sample ID: SBLK;071599 

Date Extracted: 7/15/99 

Date Analyzed: 07/30/99 

Time Analyzed: 15: 18 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S : 

Client Lab Lab Date Time 
Sample 10 Sample 10 Data File Injected Injected 

LCS;071599 LCS;071599 Z1592 8J2I99 11:15:ooAM 

14GLM010l WP3254-1 Z1597 8/2/99 3:18:00 PM 
15GLM010l WP3254-2 Z1598 8/2/99 4:06:00 PM 

34GLM010l WP3254-3 Z1599 8J2I99 4:53:00 PM 

15GLM0101MS WP3254-2MS Z1609 8/3199 12:13:00 PM 
15GLM0101MSD WP3254-2MSD Z1610 8/3199 1:00:00 PM 

FORM IVSV Page 1 
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~lient: Paul Calligan 
Tetra Tech NUS 

1401 Oven Par1< Dr. 

Suite 102 

Tailahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

SBLK;071599 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 
~YRENE 

,NZO[A]ANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[K]FLUORANTHENE 

BENZO[AjPYRENE 

INDENO[1 ,2,3-CDjPYRENE 

DlBENZ[A,H]ANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

,",eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

SBLK;071599 

WP3254 

8111199 

N7912-P99254 

CTOll68 

N/A 

EPA 8270 

Date Analyzed: 7130199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 7/15199 DPD EPA 3510 KRT 

Sample Method 

Result Units OF PQL PQL 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

62 % 1.0 

54 % 1.0 

74 % 1.0 

Page 1 of 1 
0000013 



Lab File: Z1592 

Analyst: KRT 

Compound Name 
2·METIIYLNAPIITHALENE 

ACENAPHTHENE 

ACENAPHTIIYLENE 

ANTIlRACENE 

BENW[A)ANTIlRACENE 

BENW[AIPYRENE 

BENW[BIFLUORANTHENE 

~ENW[G,H,I]PERYLENE 

BENW[KIFLUORANTHENE 

CHR¥SENE 

DffiENZ[A,H1ANTIIRACENE 

FLUORANTHENE 

FLUORENE 

INDENO[I,2,3·CDIPYRENE 

NAPH1HALENE 

PHENANTIIRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample ID: LCS;071599 

TIme Injected 11:15:00 AM 

SpikeAmt 
(&&IL) 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

50 

Result 
(&&IL) 

23.2 

28.9 

27.9 

41.4 

37.5 

35.9 

35.3 

35.0 

38.1 

39.6 

35.1 

43.5 

33.5 

37.3 

19.7 

38.3 

33.8 

Date Run: 8/2/99 

Matrix: AQ 

Rec(%) 
'46 
'58 

'56 

83 

75 

72 

70 

70 

76 

79 

70 

87 

'67 

75 

'39 

77 

'68 

• Out of limits 

Limits (%) 
70·130 

70·130 

7()"130 

70·130 

70·130 

7()..130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

70·130 

J 

0000014 



JampJe FileName 

WP3254-2 Z1598 

WP3254-2MS ZI609 

WP3254-2MSD Z1610 

Native 
Compound Name (ugIL) 

CHRYSENE 0 

ACENAPIITHENE 0 

ACENAPHTHYLENE 0 

AN1HRACENE 0 

BENW(A]AN1HRACENE 0 

IBENW(A]PYRENE 0 

BENW(B]FLUORANTIlENE 0 

2·METllYLNAPHTIlALENE 0 

BENZO(K]FLUORANTIlENE 0 

PYRENE 0 

DIBENZ(A.H]ANnIRACENE 0 

FLUORANTIlENE 0 

FLUORENE 0 

INDENO(I.2.3·CD]PYRENE 0 
;-~ "'TIiALENE 0 

• .ANnIRENE 0 

BENW(G.H.I]PERYLENE 0 

Katahdin Analytical Services 

MSIMSD Report 

Date Acquired Timeinj Analyst Matrix 

8f1J99 4:06:00 PM KRT AQ 

813/99 12: 13:00 PM KRT AQ 

813/99 1:00:00 PM KRT AQ 

MSSpk MSDSpk MS MSD MS 
Amount Amount Result Result REC 
(ugIL) (ugIL) (ugIL) (ugIL) (%) 

so so 76.7 78.3 *153 

SO so 71.0 67.2 "'142 

so so 67.S 64.1 13S 

so so 79.9 83.0 "'160 

so so 71.3 74.1 "'143 

so so 69.6 69.9 139 

so so 6S.0 67.0 130 

so so 68.4 57.6 137 

so so 83.3 78.5 ·167 

so so 71.8 79.4 '144 

so so 60.0 66.6 120 

so so 78.6 77.4 ·157 

so so 69.6 69.7 139 

so so 60.1 69.5 120 

so so 67.9 S6.7 136 

so so 77.1 79.4 "'1.54 

so so 67.6 79.0 135 

Method 

8270_99 

8270_99 

8270_99 

MSD 
REC 
(%) 

"'156 

134 

128 

"'166 

"'148 

140 

134 

liS 

·157 

"'159 

133 

"'155 

139 

139 

113 

"159 

·158 

RPD =[(ms res - msd res) I (ms res + msd res)/l) • 100 • Out of Limits 

Recovery RPD 
Limits RPD Limit 
(%) (%) (%) 

60·140 2.1 30 

60·140 5.5 30 

60·140 5.2 30 

60·140 3.8 30 

60-140 3.8 30 

60-140 0.43 30 

60-140 3.0 30 

60-140 17 30 

60·140 S.9 30 

60·140 10 30 

60·140 to 30 

60·140 I.S 30 

60·140 0.14 30 

60·140 14 30 

60·140 18 30 

60·140 2.9 30 

60·140 16 30 

1 

0000015 



4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

VBLKS19A 
Lab Name: Katahdin Analytical Services SDG No.: WP3254 

Lab File ID: S5474 Lab Sample ID: VBLKS19A 

Date Analyzed: 07/19/99 Time Analyzed: 10:09 

GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (YIN) N 

Instrument ID: 5972-S 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

FORMIVVOA Page 1 
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"'lient: Paul calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Su~e 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

VBLKS19A 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

< ,2-DICHLOROETHANE-D4 

)LUENE-D8 

P-BROMOFLUOROBENZENE 

,«port Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOO: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

VBLKS19A 

WP3254 

8/11/99 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 7/19/99 

Matrix Sampled Date Rec'd Date Ext-Date Ext'd By Ext- Method Analyst 

AQ 7/19/99 KMC 5030 KMC 

Sample Method 

ResuH Units DF PQL POL 

<5 ugIL 1.0 5 5 

<5 ugIL 1,0 5 5 

<5 ugIL 1.0 5 5 

<5 Ug/L 1,0 5 5 

<5 ugIL 1,0 5 5 

<5 ugiL 1,0 5 5 
<5 ugiL 1,0 5 5 

110 % 1.0 

106 % 1.0 

102 % 1.0 

97 % 1,0 

Page 1 of 1 
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Lab File: S5473 

Analyst: KMC 

Compound Name 
1,2-DffiROMOETIIANE 

BENZENE 

ETHYLBENZENE 

MfBE 

NAPHTIIALENE 

TOLUENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSS19A· 

Time Injected 9:09:00 AM 

SpikeAmt 
(ucJL) 

SO 

SO 

SO 

SO 

SO 

SO 

ISO 

Result 
(ucJL) 

S3.2 

S3.1 

61.1 

S3.2 

S6.3 

S4.4 

189 

Date Run: 7/19/99 

Matrix: AQ 

Rec (%) 
106 

106 

122 

106 

112 

109 

126 

• Out of Limits 

Limits (%) 
60-140 

60-140 

60-140 • 60-140 

60-140 

60-140 

60-140 

1 



October 12, 1999 

Paul Calligan 
Tetra Tech NUS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

RE: Katahdin Lab Number: 
Project 10: 
Project Manager: 
Sample Receipt Date: 

Dear Mr. Calligan: 

WP-3877 
CTO #68 
Ms. Andrea J. Colby 
September 10, 1999 

Please find enclosed the following information: 

* 
* 

* 
* 

Report of Analysis 

Quality Control Data 

Confirmation 

Chain of Custody 

Should you have any questions or comments concerning this Report of Analysis, please do not hesitate 
to contact the project manager listed above. This cover letter is an integral part of the ROA. 

We appreciate your continued use of our laboratory and look forward to working with you in the 
future. The following signature indicates technical review and acceptance of the data. 

Sincerely, 

KATAHDIN ANALYTICAL SERVICES 

340 County Road No. 5 
P.D BOl[ 720, Westbrook, ME 04098 
Td (207) 874-2400 Fax: (207) nS-4029 

Date 

http://katahdinlab.com 

210Wcst Road No. 5, Ponsmowh. NH 03801 
Tel· (603) 431-sm Fax. (603) 436-3356 

nnnnnn1 
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Sample Receipt 

SDG NARRATIVE 
KATAHDIN ANALYTICAL SERVICES 

TETRA TECH NUS 
CASE CNC CHARLESTON 

The following samples were received on September 10, 1999 and were logged in under Katahdin 
Analytical Services work order number WP3877 for a hardcopy due date of October 10, 1999. 
The methane samples were canceled by Paul Calligan when it was discovered that FEDEX has 
rnisdelivered the cooler and the samples were out of hold time by the time they were received by the 
subcontract Jab. 

KATAHDIN 
Sample No. 
WP3877-l 
WP3877-2 
WP3877-3 
WP3877-4 
WP3877-5 
WP3877-6 
WP3877-7 
WP3877-8 
WP3877-9 
WP3877-1O 
WP3877-11 
WP3877-12 
WP3877-J3 
WP3877-l4 
WP3877-l5 
WP3877-l6 
WP3877-l7 
WP3877-l8 
WP3877-l9 
WP3877-20 
WP3877-2l 
WP3877-22 
WP3877-23 
WP3877-24 
WP3877-25 
WP3877-26 

TINUS 
Sample Identification 
34GLM010l 
34GLM0201 
34GLM0301 
34GLM0201D 
l4GLM0301D 
34TL00201 
l4TL0020l 
1 8TLOO 10 1 
23TLOO 10 1 
1 4GLMO 10 1 
l4GLM0201 
l4GLM030l 
19GLOIBOI 
19GLM030l 
19GLM0601 
19GLOIDOl 
19GLOICOI 
18GLOlFOl 
18GLM03DOI 
l8GLM0201 
18GLM0201D 
l8GL01EOl 
1 8GLMO 10 1 
23GLM0201 
23GLX0201 
23GLM0301 

The samples were logged in for the analyses specified on the chain of custody form. All problems 
encountered and resolved during sample receipt have been documented on the applicable chain of 
custody forms. 

340 Coumy Road No. 5 
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Sample analyses have been performed by the methods as noted herein. 

Volatile Organic Analysis 

Twenty-four aqueous samples were received by the Katahdin Analytical Services, Inc. GeIMS 
laboratory on September 10, 1999 and were specified to be analyzed by USEPA method 8260B for 
the analytes benzene, toluene, ethylbenzene, xylenes, MTBE, naphthalene, and EDB. 

Analyses for this workorder were performed on the 5972-F instrument. A VSTD050 (50 ppb 
standard) was used for the continuing calibration standard. Internal standard and surrogate 
compounds were also spiked at 50 ppb. 

Batch QC (VBLK, and LCS) was performed in each twelve-hour window. Results are included in 
this data package. The LCS QC samples were spiked with the entire list of compounds quantitated 
for at 50 ppb. A matrix spike/matrix spike duplicate analysis was performed on sample WP3877-
20. 

Several manual integrations were performed due to split peaks; all have been flagged with a "M" 
(software-generated) on the pertinent quantitation reports. All "M" flags have been dated and 
initialed by the analyst perfonning the integration. In addition, all "M" flags have been reviewed 
and approved by the GeIMS supervisor. Copies of each manual integration are included in the 
pertinent quantitation reports. 

No other protocol deviations were noted by the volatile organics staff. 

Semivolatile Organic Analysis 

Twenty aqueous samples were received by Katahdin Analytical Services laboratory on September 
10, 1999 for analysis in accordance with 8270C for a client specified P AH list of analytes. 

Extraction of samples WP3877 2-5, -11-19 occurred following USEPA method 3510 on 
September 13, 1999. A laboratory control spike/laboratory control spike duplicate pair was 
extracted in the batch. The remainder of the samples. WP3877 20-26 were extracted folIowing 
US EPA method 3510 on September 14, 1999. A laboratory control sample, along with a site 
specific MSIMSD pair on sample WP3877-20, was extracted in this batch. 

Analysis of sample WP3877-21 yielded concentrations of the analytes acenaphthene and 2-
methyJnaphthalene over the upper limit of the calibration curve. Reana1ysis occurred at a 1:2 
dilution successfully. Both sets of data for this sample are included in this data package. 

Several manual integrations were pe'rformed due to split peaks; all have been flagged with a "M" 
by the data system. AlI manual integrations have been dated and initialed by the responsible 
analyst. Copies of each manual integration are included in the data package. All manual 
integrations have been reviewed and approved by the GCIMS supervisor. 

340 County Road No. 5 
P.O. Box 720, Westbrook, ME 04098 
Tel: (207) 874-2400 Fax: (207) 775.4029 
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No other protocol deviations were noted by the semivolatiles organics staff. 

Metals Analysis 

The samples of Katahdin Work Order WP3877 were prepared and analyzed for metals in 
accordance with the "Test Methods for Evaluating Solid Waste", SW-846, November 1986, Third 
Edition. 

Inductively-Coupled Plasma aCP) Atomic Emission Spectroscopic Analysis 

Aqueous-matrix Katahdin Sample Nos. WP3877-(18-26) were initially digested for ICP analysis 
on 09116/99 (QC Batch PI16ICWO) in accordance with USEPA Method 3010A. Katahdin Sample 
No. WP3877-20 was prepared with duplicate matrix-spiked aliquots in this digestion. The sodium 
(101 ug/L) concentration of the preparation blank that is associated with this QC batch exceeds the 
laboratory's acceptance limit. Because the measured sodium concentration of all associated 
sample were more than ten times that of the preparation blank, no corrective action was taken. The 
digestates of QC Batch PI16ICWO were consumed before they could be analyzed for antimony, 
arsenic, lead, selenium, thallium, or zinc. For this reason, Katahdin Sample Nos. WP3877-(18-26) 
were redigested on 09122/99 (QC Batch PI22ICWO) and 09/23/99 (QC Batch PI23ICWO) to 
provide additional digestate for further analysis. Redigestates are identified throughout the 
accompanying fonus and raw data by the suffix "R" appended to the Katahdin Sample No., e.g. 
''WP3 877-0 18R". Due to laboratory error, none of these samples were redigested with matrix
spiked aliquots, so there are no matrix QC data for antimony, arsenic, lead, selenium or thallium. 

ICP analyses of Katahdin Work Order WP3877 sample digestates were performed in accordance 
with USEPA Method 601OB, using a Thermo Jarrell Ash (rJA) Trace ICP spectrometer and a 
TJA 61 ICP spectrometer. All samples were analyzed within holding times and all QC criteria 
were met with the following comments or exceptions: 

Some of the results for run QC samples (lCV, ICB, CCV, CCB, ICSA, and ICSAB) included in 
the accompanying data package may have exceeded acceptance limits for some elements. Please 
note that all client samples and batch QC samples associated with out-of-control results for run QC 
samples were subsequently reanalyzed for the analytes in question. 

Analysis of Mercury by Cold Vapor Atomic Absorption (CVAA) Spectrophotometry 

Aqueous-matrix Katahdin Sample Nos. WP3877-(18-23) were digested for mercury analysis on 
09114/99 (QC Batch PI14HGWO) in accordance with USEPA Method 7470A. Due to laboratory 
error, none of these samples were digested with matrix-spiked aliquots, so there are no matrix QC 
data for mercury. 

Mercury analyses of Katahdin Work Order WP3877 sample digestates were performed using a 
Leeman Labs PS200 automated mercury analyzer. All samples were analyzed within holding 
times and all run QC criteria were met. 

340 County Road No.5 
P.O. Box 720. Westbrook. ME 04098 
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Wet Chemistry Analysis 

Due to I C instrument failure, alternate methods were approved by Kelly Johnson-Carper for the 
analysis of nitrate and sulfate. 
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KATAHDIN .. _ .AL YTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

PROJECT: C--tJ c..-
Vl---w 

~ I. CUSTODY SEALS PRESENT I INTACT? 

2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? 0 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? g" 
4. CHAIN OF CUSTODY MATCHES SAMPLES? 8' 
5. TEMPERATURE BLANKS PRESENT? ~ 
6~LES RECEIVED AT 4'~2? 0 

liCE PACKS PRESENT r N? 

7. VOLATILES FREE OF HEADSPACE? s-:-
8. TRIP BLANK PRESENT IN THIS COOLER 0 
9. PROPER SAMPLE CONTAINERS AND VOLUME? G:r 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? (3" 

11. SAMPLES PROPERLY PRESERVED!')? G(' 
, 

0 12. CORRECTIVE ACTION REPORT FILED? 

NO EXCEPTIONS 

0 0 
!!r" 0 
0 0 
0 0 
0 0 
[!(' 0 

0 0 
13" 0 
0 0 
0 0 
0 0 
8" NlA 

LAB (WORK ORDER) #~W~~-,3..£!!.3'_77L-<--__ 

PAGE: __ --".:2'--_-'OF (, 

COOLER: __ ~.."z:=-~OF_...:.c,, ____ ~-
COC# ______________________________ __ 

SDG# 

DATE'-'''-TI-M-E-R--E~C:E-I=V~E~D-'~' =~~~~~~~i~~~--~-~ft~~~~~~-=-=-= 
DELIVERED BY:_ 
RECEIVED BY:~ ___ -"-~~",,-_____ _ 
LlMS ENTRY BY: k::k. 
LlMS REVIEW By""',""P""M:-: --~A2~'-~------

COMMENTS 

TEMP BLANK TEMP (.C)=-,-I_·..ll __ 
COOLER TEMP ('C )= NA 

RESOLUTION 

Me ... flfe:ul !lA...v( Calli,,,,..., 
11t} 1'14. 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

.....-:>. 
13. ANAlYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP (1iFESCj ACOE AFCEE OTHER (STATE OF ORIGIN): 

LOG -IN NOTES!'): 

(1) U .. thia space (and additional sheets if necessary) to document samples that are received broken or compromised, c.o-c discrepancies, radiation checks, residual chlorine check, resulls of pH 
wei< It required. If .ample. required pH .dju$lmen~ record volume and typo of proserv.Uve added. 
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KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax(207)775-4029 

CLlENT:-rA~ 

PROJECT: ~ 

YES NO 

1. CUSTODY SEALS PRESENT I INTACT? ~D . 
2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

•. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PRESENT? 

6. ~PLES RECEIVED AT ."'?'; 2? 
c;y/ICE PACKS PRESENT(yOr N? 

7. VOLATILES FREE OF HEADS PACE? 

8. TRIP BLANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESERVED1')? 
, 

12. CORRECTIVE ACTION REPORT FILED? 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) 

ar-' 0 
IB" 0 
0 13" 
aY" 0 
~ 0 

[3" 0 
(3' 0 
G' tl 
(3" 0 
QY' 0 
0 8'" 

LAB (WORK ORDER) #,_ ..... wP~-'3~g'::.......!.7...!.7 ___ _ 
PAGE.: __ ---.:a~----!OF._~&L-___ _ 

COOLER.: __ ----'3=-_~OF (p 
COC#, ____ ~ ________________________ __ 

SDG# 
DATE , TIME RECEIVED: 
DELIVERED BY: 
RECEIVED BY:. _______ -I.l'-f:,.JL,~ _____ _ 

LlMS ENTRY BY: 
LlMS REVIEW BY·'"'.,...,P=-M-:----dt\?LJ-c..L-------

EXCEPTIONS COMMENTS RESOLUTION 

0 
0 
0 
0 
0 TEMP BLANK TEMP ('C)= g .?: 
0 COOLER TEMP ("C )= NA 

(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

0 
0 
0 
0 
0 
N/A 

ACOE AFCEE OTHER (STATE OF ORIGIN): 

LOG ·IN NOTES1'): 
01"\ 5.,..-. o!l. th..... 

1'4('..LIIJ.-. 

Q.oC-- 4- tv\o~+ 'co+le.!> h""ve 14 C. U-I '" I 

(0..\\ ~""'''5. ~ .... \....&. p ... "'C. ... C.telLs ""' ... ~ 

'" (1) U .. thia I ~.nd additional sheets If necessary) to document samples that ar. received broke :>mpromlsed. c;.o.c diacrepancill. radiation checks. residual chlorine check, ras pH 
check It ro ..... d. If .ample. required pH adju.lmen~ rocord volume Ind Iype of pr .. eIVoUv. add,_ 



KATAHDII'-4 .... l'JALyTICAL SERVICES, INC, 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

PROJECT: C!AJC-. 

1. CUSTODY SEALS PRESENT I INTACT? 

2:CHAIN OF yUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

~g 
~O 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 0 13"* 

EXCEPTIONS 

0 
0 
0 
0 

5. TEMPERATURE BLANKS PRESENT? 

6~ESRECEIVEDAT ~oC.E 

c7'''E PACKS PRESENV N? 

~~O o 0 

7. VOLATILES FREE OF HEADSPACE? 6 0 0 
8. TRIP BLANK PRESENT IN THIS COOLER [3' 0 0 
9. PROPER SAMPLE CONTAINERS AND VOLUME? Q' 0 0 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 8" 0 0 
11. SAMPLES PROPERLY PRESERVED(')? 0 I!( 0 

-12. CORRECTIVE ACTION REPORT FILED? 0 u;r N/A 

LAB (WORK ORDER) #'---lW'/!4..Je~3~f....!...7....11,--__ 

PAGE: i OF (p 
COOLER: 'f OF_--,&~ ___ ~_ 
COC#· ________ ~---------------------

SDG#f-r~~caVE!~~~;U~~~~~QZ~ DATEfTIMERECEIVED: ~_'() --//)rl/) 
DELIVERED BY:.-----S!--z=. i::: ) ~ 
RECEIVED BY: I<. 
LlMS ENTRY BY: tF?C 
LlMS REVIEW BY I PM:: _____ A:?a..!~L=--__________ __ 

COMMENTS RESOLUTION 

TEMP BLANK TEMP ('C)= ). ::; 

COOLER TEMP ('C )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENn 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP (NFESC) ACOE AFCEE OTHER (STATE OF ORIGIN): 

(1) U .. thillpace (and additional sheels if necessary) to document samples that are received broken or compromised, C-O-C discrepancies. rad~tion checks, residual chlorine check, resultl ot pH 
check It requited. If .Imple. required pH Idju.tmen~ record volume and type of pre.eNaUvI added. 
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KATAHDIN ANALYTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

CLlENT:_-_~n.-=.!..Lrc:!CM~k~Jt~ ____ _ 

PROJECT:.--....:..C4J~C-=-~=-___ ~_-::--_ 

1. CUSTODY SEALS PRESENT I INTACT? . 
2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? 

3. CHAIN OF CUSTODY SIGNED BY CLIENT? 

4. CHAIN OF CUSTODY MATCHES SAMPLES? 

5. TEMPERATURE BLANKS PRESENT? 

6. ~LES RECEIVED AT ;'C~p 
c::;7 ICE PACKS PRESEN't/' N? 

7. VOLATILES FREE OF HEADSPACE? 

8. TRIP BlANK PRESENT IN THIS COOLER 

9. PROPER SAMPLE CONTAINERS AND VOLUME? 

10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? 

11. SAMPLES PROPERLY PRESERVEDI')? 
, 

12. CORRECTIVE ACTION REPORT FILED? 

~ 
Ill"" 
~ 
~ 

~ 

NO 

0 
0 
0 
0 
0 
0 

o 
o 
o 
o 
B'" 

EXCEPTIONS 

0 
0 
0 
0 
0 
0 

o 
o 
o 
o 
o 
N/A 

LAB (WORK ORDER) # v.-:>P 3877 

PAGE: .s OF &; 

COOLER: ~ OF &; 
coo-

COC#· ________________________________ _ 

SDG# -

DATE /TIME RE;vC:E~IV:E~D:~~~~~~=~~~= DELIVERED BY:_ 
RECEIVED BY:::-:-___ -,;;p'f-J~~------------
L1MS ENTRY BY:. ________ ..q..:,~ ___________ _ 
L1MS REVIEW BY I PM: ____ -'A2:::I,.LL,c _____________ _ 

COMMENTS RESOLUTION 

TEMP BLANK TEMP ('C)~ '/9 
COOLER TEMP ('C )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

~ " 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP HAZWRAP ~FESC YCOE AFCEE OTHER (STATE OF ORIGIN): 

LOG-IN NOTESI'): 2.3(,.LMQz . .o1 '\)"5':>' r-\~<>-n.o- \100..(10-\,3) ho..:o h~~~",ce -- ,,-blA.hch o~ s~\\ \'u\:ble (m~<. 
z.. ~ C. L)(. 0 z.c \ MckJ I-l N03 to Il'b. t.o>,....t..:,.......... ~ -t., r~ -10 " Z. p~ ti) 

(1) Use this • ~Ind additional she.ts it necessary) to document samples that are recaived brok. 'ompromiled, c.o-c discrepanciel. radiation checks, residual chlorine check, r8S1 . pH 
check II r. J. If samples required pH adjustment. record volume and type of pr ... Native ade. 
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KA TAHDIl;, •• NAL YTICAL SERVICES, INC. 
SAMPLE RECEIPT CONDITION REPORT 
Tel. (207) 874-2400 
Fax (207) 775-4029 

PROJECT:_C>=::..LA.::..=c..,-,(:.::l..:..I~_lt_~ __ --:=--_ 

YES NO EXCEPTIONS 

1. CUSTODY SEALS PRESENT I INTACT? G.t'" 0 0 
2:CHAIN OF CUSTODY PRESENT IN THIS COOLER? ~r 0 
3. CHAIN OF CUSTODY SIGNED BY CLIENT? 0 
4. CHAIN OF CUSTODY MATCHES SAMPLES? (3" 0 0 
5. TEMPERATURE BLANKS PRESENT? !lY"" 0 0 

~~LESRECEIVEDAT 02? 0 ~ 0 
CE I CE PACKS PRESEN Y r N? 

7. OLATILES FREE OF HEADS PACE? B'" 0 0 
8. TRIP BLANK PRESENT IN THIS COOLER 0 (E( 0 
9. PROPER SAMPLE CONTAINERS AND VOLUME? GY 0 0 
10. SAMPLES WITHIN HOLD TIME UPON RECEIPT? Gr 0 0 
11. SAMPLES ~ROPERLY PRESERVEDI1 )? Q..--- 0 0 

, 
0 e( 12. CORRECTIVE ACTION REPORT FILED? N/A 

13. ANALYTICAL PROGRAMS (CIRCLE ONE) COMMERCIAL CLP ~RAP ~ACOE 

LOG - IN NOTESI1 ): 

LAB (WORK ORDER) # (fo)p 3n7 
PAGE: Lv OF f.t 
COOLER: &. OF tt 
COC#~ __ ~-= ____________________ _ 

SDG# 
DATE I TIME RECEIVED: 
DELIVERED BY: 
RECEIVED BY:,-;-___ ....:z::~=::e:'"-.-----_ 
LlMS ENTRY BY: C. 
LlMS REVIEW BY',...,-P-M-:--...I.A:e>....:::J'""<:e~-------

COMMENTS RESOLUTION 

TEMP BLANK TEMP (·C)= o·g 
COOLER TEMP (·C )= NA 
(RECORD COOLER TEMP ONLY IF TEMP BLANK IS NOT PRESENT) 

AFCEE OTHER (STATE OF ORIGIN): 

(') U .. thia aplce (and additional sh •• ts If necessary) to document samples that are received broken or compromised, e-o-c discrepancies, radiation checks, residual chlorine chack, results or pH 
eIMoel< • required. If .ampl •• roquilod pH adju.tmen~ r.cord volume Ind typo 01 pros,rvatlv, added. 



Katahdin 
\" \ I l I 1\ \ I \ I It \ I \ I 

340 County Road No.5 
P.O. Box 720 
Westbrook ME 04098 

1>1: (107) ,".;','-2400 
Fax: 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page '\ ell 

:lient 

~*H~ T~G~ N"-;$, _, I co~act I~~' \u\ Co.\I, "'''' ~~S;) J~S· ~rvq If-E..~ 3~L 9f~c 
Address III b ) c:N~V\ 1~\('O< w~- ~ City '10.1\ '" \..m~S ~~ State el Zip Code .:J~sn _ 

'" 
Purchase Order # Proj. Name I No. (,.AlC/ ~lUJNbl'-o4 , T. Katahdin QUote # 

Bill (if different than above) Address 
, 

Sampler (Print I Sign) j>-.tr.1J M c.. (sl. ~ '" \\.t. • 

~ LAB USE ONLY I WORK ORDER': W p &'6'17 . -
KATAHDIN PROJECT MANAGER 

i IN 1'lNlo iN INlo' ' IN 
REMARKS: !7 i~-i q~i SHIPPING INFO: o FED EX o UPS o CLIENT I~ =l:-'-' 
AIRBILLNO: ~ 

4 

TEMP'C o TEMP BLANK o INTACT o NOT INTACT j; 
... --

~ ~~ 
... 

Date/Time No, of --
* Sample Description ooll'd Matrix Cntrs, 

'i::l 

3'''1 CrL-Molt» 1 }8/'i'IjJJ)5 <;0..\.-1 lyr>r3 -0 " '3 
"3 'I (;.1-,... 0"'). l) \ 1"/1'\(I 1~~ c;..vJ ~g '2.. "} "3 
"34 crt.. t'\ 0 Jot -'1 11' .... /1 'i'~« ~w 1l".1I'll (, "] "3 
:5'1 C-\.~o1.0\O '/Ott"/- c;.vJ 1~1I "2 1 "3 

-
-~/tR'I/ - /rl 'f1 181~ '3 Y "iL 0 0 '2. '" I - ' \ - \r( 

/ 
/ 
I. 
L ,...-- ..." r-

L ( ~6C .le, J l F- ~(~ """ 
/ c: RP 

/ 
/ 
/ 
/ 
/ 

COMMENTS 

I~J~~~ ~erri~~n;~ 
Relinquished By: ,I" r -,~at~J:;e I By: (Sit -;j' 

~Gc, ~~I.~ ....... _ ~~ NJ -, 

,pl;nn,,;<hprl By: (Signature) Date I Time Received By: (Signature) Relinquished By: (Signature) Date I Time 

:!"~-'" 
ORIGlllIAl ___ _ 



Katahdin 
\,\:\1\11( \1 'lh\I\I~ 

Client 

Addrt;:~s 

340 County Road No.5 
PO Box 720 
Westbrook, ME 04098 

Tel: (207) 874-2400 
Fax: (207) 775-4029 

CHAIN of CUSTODY 

PLEASE PRINT IN PEN Page _,_ of 1-

State ~ L Zip Code 

Purchase Order # Proj. Name I No. CAlC. / .;J 0 I Y I KatahdIn Quote # 

Bill (if different than above) Address 

Sampler (Print I Sign) jMt»J .M ':. C '" ,~ "" ~ ...... ~ 
LABUSEONLY I "VM~vnV~M' I,NP3K77 

• i!.!'l IN loyi, iNloYON oYONloyiON i iN "Nlo' t 
KATAHDIN PROJECT MANAGER 

REMARKS: 

I ~ ~ ~ 
.!, ~~ . "" 

SHIPPING INFO: o FEDEX o UPS o CLIENT 

~~ 
~ 

V"\ 
~ It j 

AIRBILL NO: [; o TEMP BLANK o INTACT o NOT INTACT " ~ TEMP'C .-s: ;r: g-! I~ Sample DeSCription Date/Time Matrix No. of -< < 
* coll'd Cntrs. <:l-

14 (;.L.}J. () \0 \ i~ HI'}, mS G-w I.j I " 
0 '3 

\I.J G- \,.M 0'1. t) \ ~/f('YI4 5' G-w ~ ) "2. '3 , 
\ ,-\G-l.N\ ~'3 0 \ 'Yg~'Y \1.10 \j..w ~ ) '1. 3 '3 

'-\ ~l.M'i)'3o\ '() ~JgI'lV A'I c;..w 'is 'D 2 "3 '"3 
-. 

) Y~L DO'2o 1 II'IiV. - - I -r;. ~'fl 11 lalo. \J 

/ 
l 
/ . ---.... 
/ V r- /~ 1\ 

----/ ( I(/~ OL~ , ~< 'OF & V 
/ "'-

, 
----

/ '" 

/ 
/ 
/ 
/ 

"" f v. h '" ""t...c.:t ~\)C 

r-
y~dr~Mt ~r;/rf T,?o 

i By: (Signature) Date / Time Received By: (Signature) 

zr /J?~r;:fJ?J I 
----

Relinquished By: (Signature) Date I Time , oy. , .. I., 'I Relinquished By: (Signature) Date I Time Received By: (Signature) 

v 
FORM' CHJIt.OF.cSTOY 

ORIGINAL 
nnnn,nfii 



Katahdin 
\ '- \ I) I I ( \ I <,1 I, \ It I , 

Client _ 

Ie 

Address N H - ¢ I 
Purchase Order # 

Bill (if different than above) 

340 County Road No.5 
PO. Box 720 
Westbrook, ME 04098 
Tel: (207) 874-l4OO 
Fax: (207) 775-4029 

live fI 

M } 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page of 

Contact Phone # Fax # 

( 

State ..s .. c.. Z'pCode 

Proj. Name' No. Katahdin Quote # 

Address 

Sampler (Print I "'gn, ... 51C. -~::fti(1l / 

~ LAB USE ONLY I WORK ORDER #: ,UR!'...$! 77 - -
KATAHD'N PHO"ov' 10: INlo' INIo" INloyil'INIo' ' INIo' ',eiN' iN . it 

REMARKS. 

t.J~ ~ '" h~ SHIPPING INFO; o FED EX o UPS o CLIENT ~~ ~ 

",J I-l.: 01 
AIRBILL NO: 

~'~ 
, 

~~ I'~ ~~ TEMpoC o TEMP BLANK o INTACT o NOT INTACT 

~~ ~.1 '~i 
* Sample Descnption Date/Time Matrix No. of I~; 6.' coU'd Cntrs. 

-::ru . .1 , M 0 'C). 0 I rr~~)itb Icr.W 110 3 ::l. \ I 3 
a3r-l yo~o~ 113~ 10 3 ~ I I .-:S 
~ 1~1...1V10 30 I \I I/lii(s I /D 3 ~ I I -3 
~3TLoo)0 I 

I' I. I 
~ -;;t. I -

I 
I 
I 
I 
I 
I 
I ---:Ii --- ~-::::::: 
I /' G """;J. n Z> 'C! ,~ ') 
I ..... 

/"6' D) 
I 
I 
I 

"" 

i By: (Signature) fffi Time iit~;I; Relinquished By: (Signature) /, 9J!~ Time ~ f z:;( \.;)j' Jr./OJII, J ~ae ,i1!! FiWr ;;7,=>( ',~:Jj ( ~ IV tj. /tfJC ~ .. 
c.;/, ,.I. By: (Signature) Received By: (Signature) Relinquished By: (Signature) Date , Time ',", i 

Il 
~ 

ORIGINAL 
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Katahdin 
\"\I~ll( \1 ~tl(\I(I' 

Purchase Order # 

Bill (if different than above) 

Sampler (Print I 

340 County Road No 5 
P.O. Box 720 
Westbrook. ME 04098 
Tel: (207) 874-2400 
Fax: (207) 775-4029 

ProJ. Name / No. 

WORKORDER.: "liPZR?7 
--------' KATAHDIN PROJECf1fA~A'GtM_ '-'-___ _ 

REMARKS: _________________ _ 

SHIPPING INFO: o FED EX o UPS o CLIENT 

AIRBILlNO, _________________ _ 

TEMP'C o TEMP BLANK 

* Sample Description 

COMMENTS 
Q 
(.; 

o INTACT o NOT INTACT 

CHAIN of CUSTODY 
PLEASE PRINT IN PEN Page __ of __ 

~$ -,;.7 State F'l.., Zip Code 

Katahdin Quote # 

~~~~~~~~ill$~~ 

Relinquished By: 

By: (Signature) Date I Time Received By: (Signature) Relinquished By: (Signature) Date I Time P~~~B~y~: (:5SiQig;;;nart.tu;;;re;)) 

I 
FORM' CHN-QF-CSTOV 

ORIGINAL 



ORDER NO WP-3877 

KATAHDIN ANALYTICAL SERVICES, INCORPORATED 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 1 

REPORT TO: Paul Calligan 
Tetra Tech NUS 

Project Manager: Andrea J. Colby 
ORDER DATE: 09/10/99 

PHONE: 850/385 - 98' . 
FAX: 850/385-98l 

DUE: 10 OCT 
FAC.ID: CNC CHARLESTON 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

INVOICE: ACCOUNTS PAYABLE PHONE: 412/921-7090 
TETRA TECH NUS, INC. PO: N7912-P99264 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 09 NOV 

ITEM LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATE/TIME RECEIVED MATRIX 
1 WP3877-1 34GLM0101 08 SEP 1725 10 SEP AQ 

DETERMINATION METHOD OTY PRICE AMOUNT 
CANCEL ANALYSIS 1 0.00 0.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
2 WP3877-2 34GLM0201 08 SEP 1748 10 SEP AQ 

WP3877-3 34GLM0301 08 SEP 1848 
WP3877-4 34GLM0201D 08 SEP 
WP387~ 14GLM0301D 08 SEP 

DETERMINATION METHOD QTY PRICE AMom 
Polynuclear Aromatic Hydrocarbons EPA 8270 4 125.00 500.00" 
Volatile Organics by 8260B SW8260 4 75.00 300.00 
CANCEL ANALYSIS 4 0.00 0.00 

. TOTALS 4 200.00 800.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
3 WP3877-6 34TL00201 08 SEP 10 SEP AQ 

WP3877-7 14TL00201 08 SEP 
WP3877-8 18TL00101 09 SEP 
WP3877-9 23TL00101 09 SEP 0800 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 4 75.00 300.00 

LABORATORY ORDER CONTINUED ON PAGE 2 

oanO.1 08 __ 



KATAHDIN ANALY'l'1.CAL ::::;,.t..t<.V.LI....t.::», .L.1'4\",.Ul'(.ru~J..c.J.J 

New England-ME Laboratory (207) 874-2400 
CONFIRMATION Page 2 

ORDER NO WP-3877 

Rf ,T TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 09/10/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 10 OCT 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 09 NOV 

LOG NUMBER SAMPLE QESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
4 WP3877-10 14GLM0101 08 SEP 1225 10 SEP AQ 

DETERMINATION METHOD QTY PRICE AMOUNT 
Nitrate as N 353.2 1 30.00 30.00 
Sulfate 375.4 1 0.00 0.00 
CANCEL ANALYSIS 1 0.00 0.00 

TOTALS 1 30.00 30.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATRIX 
5 WP3877-11, d1GT,M0%t 08 SEP ~ 10 SEP AQ 

WP3877~ 14GLM030 08 SEP 210 ,/ 
WP3877-16 19GL01D01 09 SEP 1045 
WP3877-14 19GLM0301 09 SEP 1059 

DETERMINATION METHOD QTY PRICE AMOUNT 
Nitrate as N 353.2 4 30.00 120.00 
Sulfate 375.4 4 0.00 0.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 4 125.00 500.00 
Volatile Organics by 8260B SW8260 4 75.00 300.00 
CANCEL ANALYSIS 4 0.00 0.00 

TOTALS 4 230.00 920.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED M8.TRIX 
6 WP3877-15 19GLM0601 09 SEP 1600 10 SEP AQ 

WP3877-13 19GL01B01 09 SEP 1040 
WP3877-17 19GL01C01 09 SEP 1033 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 3 75.00 225.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 3 125.00 375.00 

TOTALS 3 200.00 600.00 

LABORATORY ORDER CONTINUED ON PAGE 3 



KATAHDIN ANAJ...YTJ.L,;AL ~.t:.i.KvJ.\"';~~, J.J.\I\",;U1'<.J:"U.t<..H.J..J:aJ,J 
New England-ME Laboratory (207) 874-2400 

CONFIRMATION Page 3 

ORDER NO WP-3877 

REPORT TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 09/10/99 

PHONE: 850/385-98< 
FAX: 850/385-986" 

DUE: 10 OCT 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 09 NOV 

LOG NUMBS;R SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED M8.TRIX 
7 WP3877-18 18GL01F01 09 SEP 1510 10 SEP AQ 

WP3877-19 18GLM03D01 09 SEP 1601 
WP3877-20 18GLM0201 09 SEP 1517 
WP3877-21 18GLM0201D 09 SEP 0000 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 4 75.00 300.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 4 125.00 500.00 
Target Analyte List Metals, Total 4 100.00 400.00 

TOTALS 4 300.00 1200.00 

LOG NUMBER SAMPLE DESCRIPTION SAMPLED DATELTIME RECEIVED MATR. 
8 WP3877-22 18GL01E01 09 SEP 1605 10 SEP AQ 

WP3877-23 18GLM0101 09 SEP 1550 

DETERMINATION METHOD QTY PRICE AMOUNT 
Volatile Organics by 8260B SW8260 2 75.00 150.00 
Polynuclear Aromatic Hydrocarbons EPA 8270 2 125.00 250.00 
Nitrate as N 353.2 2 30.00 60.00 
Sulfate 375.4 2 0.00 0.00 
CANCEL ANALYSIS 2 0.00 0.00 
Target Analyte List Metals, Total 2 100.00 200.00 

TOTALS 2 330.00 660.00 

LABORATORY ORDER CONTINUED ON PAGE 4 

nn.J'\n1.1 n 



KATAHDIN ANALYT.lCAL ::;~KV .lC~b, J.l'ICUKt'U1UU""J.J 

New England-ME Laboratory (207) 874-2400 
CONFIRMATION Page 4 

ORDER NO WP-3877 

RT RT TO: Paul Calligan 
Tetra Tech NUS 

INVOICE: 

1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

ACCOUNTS PAYABLE 
TETRA TECH NUS, INC. 
FOSTER PLAZA 7, 661 ANDERSEN DR. 
PITTSBURGH, PA 15220 

Project Manager: Andrea J. Colby 
ORDER DATE: 09/10/99 

PHONE: 850/385-9899 
FAX: 850/385-9860 

DUE: 10 OCT 
FAC.ID: CNC CHARLESTON 

PHONE: 412/921-7090 
PO: N7912-P99264 

PROJECT: CTO #68 

SAMPLED BY: CLIENT DELIVERED BY: FEDEX DISPOSE: AFTER 09 NOV 

LOG NUMBER SAMPLE DESCRIPTION 
9 WP3877-24 23GLM0201 

WP3877-25 23GLX0201 
WP3877-26 23GLM0301 

DETERMINATION 
Volatile Organics by 8260B 
Polynuclear Aromatic Hydrocarbons 
Lead, Total 
Nitrate as N 
CANCEL ANALYSIS 
Sulfate 

TOTALS 

ORDER NOTE: QC-II+ W/NARRATIVE 
DD(KAS007QC-DB3) 
CNC CHARLESTON 
NFESC 

REPORT COPY: MS. LEE LECK 
TETRA TECH NUS 
FOSTER PLAZA 7 
661 ANDERSEN DR. 
PITTSBURGH,PA 15220 
REPORT & DISK 

T- -'OICE: With Report 

AJC/WEST.AJC(dw) 

SAMPLED DATELTIME RECEIVED MATRIX 
09 SEP 1140 10 SEP AQ 
09 SEP 1350 
09 SEP 1445 

METHOD QTY PRICE AMOUNT 
SW8260 3 75.00 225.00 
EPA 8270 3 125.00 375.00 
200.7/6010 3 20.00 60.00 
353.2 3 30.00 90.00 

3 0.00 0.00 
375.4 3 0.00 0.00 

3 250.00 750.00 

TOTAL ORDER AMOUNT $5,260.00 
This is NOT an Invoice 

10-04Please contact KATAHDIN ANALYTICAL SERVICES promptly if you have any questi 



Katahdin 
\ ~ \ \ \ I I I \ l 'I R \ r ( f ' 

KATAHDIN ANALYTICAL SERVICES 
Summary of Report Notes 

Report Note Note Text ==='======= 
E 

J 

()"2 

'E' flag indicates an estimated value. The analyte was detected in the sample at a concentration greater 
than the standard calibration range. 

'J' flag denotes an estimated value less than the Laboratory's Practical Quantitation Level. 

Sample dilution required for quantitation of one or more target analytes; therefore. standard laboratory 
Practical Ouantitation Level (POL) could not be achieved. 

Page 1 of 1 
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Katahdin 
\i'o\l\ II! \t \fR\I( f' 

"':lient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

SUite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14GLM¥01D 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

"YRENE 

JENZO[A)ANTHRACENE 

CHRYSENE 

BENZO[B)FLUORANTHENE 

BENZO[KjFLUORANTHENE 

BENZO[AjPYRENE 

INDENO[l,2,3-CDjPYRENE 

DIBENZ[A,HjANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE·D5 

2·FLUOROBIPHENYL 

TERPHENYL·DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 

% Solids: 

Method: 

WP3877·5 

WP3877 

10/5199 
N7912·P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9125199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 9/8199 9110/99 9/13199 LAP EPA 3510 SW 

Sample Method 

Result Units OF PQl POL 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugll 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

66 % 1.0 

65 % 1.0 

65 % 1.0 

Page 1 of 1 
0000013 



N~ 
'~~\'llf\l ~~I\-III' 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Sutte 102 

T ailahassee, FL 32308 

Proj, 10: CNC CHARLESTON 

Sample Description 

14GLM1)io10 

( 

Compound 

BENZENE 

TOLUENE 

1,2-DlBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo,: 

Project: 

% Solids: 

Method: 

WP3877-5 

WP3877 

10/5199 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 9/11/99 

Matrix Sampled Date Rec'dD.t. Ext. Dale Ext'dBy Ext, Method Analyst 

AQ 918/99 9110199 9111199 JSS 5030 JSS 

Sample Method 

ResuH Units DF POL PQL 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

100 % 1.0 

96 % 1.0 

sa % 1.0 

sa % 1.0 

Page 1 of 1 
0000014 



N Katahdin 
~~~I\III\1 HI\!.I-

"nt: Paul Calligan 

Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tatlahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14TLOO201 

Compound 

BENZENE 

TOLUENE 

1,2-DtBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DtBROMOFLUOROMETHANE 

'·DtCHLOROETHANE-D4 

lUENE-DB 

P-BROMOFLUOROBENZENE 

J{eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

WP3877-7 

WP3877 

lOJ5J99 
N7912-P99264 

CTO#68 

N/A 

SWB260 

Date Analyzed: 9111199 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 918199 9110199 9/11199 JSS 5030 JSS 

Sample Method 

Result Units OF PQL POL 

<5 ugll 1.0 5 5 

<5 ug/L 1.0 5 5 
<5 ugiL 1.0 5 5 

<5 ugll 1.0 5 5 
<5 ugiL 1.0 5 5 
<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

103 % 1.0 

95 % 1.0 

88 % 1.0 

87 % 1.0 

Page 1 of 1 
0000016 



Katahdin 
ANALYTICAL SERVICES 

CLIENl': Paul calligan 
Tetra Tern NIlS 
1401 Oven Pa%l< Dr., SUite 102 
Tallahassee, FL 32308 

Sl\MPIE DESCRIPI'ICN 

14GIMJ101 

Nitrate as N 
SUlfate 

RESllLT UNITS DF 

<0.050 
2.0 

ng/L 1.0 
ng/L 1.0 

Lab NUmber : WP-3877-10 
Report Date: 10/12/99 
PO No. N7912-P99264 
PrOj ect : C'IO #68 

Page 1 of 10 

SI\MPLED BY SI\MPLED DATE RECEIVED 

09/08/99 09/10/99 

*PQL ME"lH:D == BY 

0.050 353.2 
1.0 300.0 

09/10/99 KW 
09/23/99 CF 

N:m!S 

* PQL (PI:actical Quantitatic:n level) represents laborato%y reporting l:imits and Day not reflect sanple
specific reporting l:imits. Sanple-specific l:imits are indicated by results annotated with '<' values. 

10/12/99 

LJOjbaeajc (dw) /msn 
PIlONJWl 
CC: MS. !BE I.BCK 

"mmA TEO! NOS 

FOSI'ER PIAZA 7 
661 ANDERSEN DR. 

.'H{l CmllUl RUJd No 'i 
I' n 1\", 720. \'('c:~(hrook. Mr. 0409K 
'ld: (lU7l 8'7"1-2400 FJ": (207) 7i;·4029 

hIlI':! tl. •. II.lhJ11lI.lh.l,.til 

210 Wesl Road No.5. Portsmouth, NH 03801 
Tel. (603) 431-57n Fa)!:: (603) 436·3356 

0000019 



Katahdin 
ANALYTICAL SERVICES 

CLIENI': Paul calligan 
Tetra Tech NOS 
1401 Oven Parlt Dr., Suite 102 
Tallahassee, FL 32308 

lab Nuui:ler : 
l<eport Date: 
PO No. 
Project 

WP-3877·11 
10/12/99 
N7912-P99264 
cro #68 

WICII: me OiARIESICN REPCRT OF ANI\LYl'lCAL RESUlJl'S Page 2 of 10 

SAMPIE DESCRIPrICIl MI\TRIX Sl\MPLED BY Sl\MPLED DATE RECEIVED 

14GI.MJ201 J\qI.leOJS =ENT 09/08/99 09/10/99 

PARlIME'mR RESULT UNITS OF *PQL MI!'IHal = BY =8 

Nitrate as N <0.050 If9/L 1.0 0.050 353.2 09/10/99 KW 
SUlfate 2.7 If9/L 1.0 1.0 300.0 09/23/99 CF 

* PQL (Practical Quantitaticn Level) represents lal:JoJ:ato~ reporting limits and nay not reflect sanple· 
specific reporting limits. Sanple·specific limits are indicated by results annotated with '<' values. 

10/12/99 

LJO/baeajc (dw) /msn 
PIlON:JWl 
CC: MS. !.BE IBO< = 'IEOI NOS 

FOSTER = 7 
661 J\NDERSEN DR. 

\.,.0 CUUIII:\ Ru,uj j\;u . ., 
I' () B", -~{l. \,'t's~hr!)ol.., :-'11: 04098 
ld (::!U7) 8-4·1400 En, (20i) 77;·4029 

1\0 West Road No. S, Porrsmourh. NH 03801 
Tel. (603) 431-57n Fax. (603) 436-3356 

0000020 



Katahdin 
{NUIII( Il qR\[lf, 

Client: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Suite 102 

Tallahassee. FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14GLM0201 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BEN20[A)ANTHRACENE 

CHRYSENE 

BEN20[B)FlUORANTHENE 

BENZO[K)FLUORANTHENE 

BENZO[A)PYRENE 

INDENO[I,2,3-CD)PYRENE 

DIBENZ{A.H]ANTHRACENE 

BENZO[G,H,I)PERYLENE 

NITROBEN2ENE-D5 
2-FLUOROBIPHENYL 

TERPHENYL-DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No. : 

Project: 

0/. Solids: 

Method: 

WP3877-11 

WP3877 

10/5199 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9/25199 

Matrix Sampled Oat. Roc'd Oat. Ext. Date Ext'd By Ext. Method Analyst 

AO 918199 9/10/99 9113199 LAP EPA 3510 SW 
-- .. ----

Sample M.thod 

Result Unit. OF pal pal 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 
<10 uglL 1.0 10 10 

<10 ug/L 1.0 10 10 
<10 ugIL 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 ug/L 1.0 10 10 
<10 uglL 1.0 10 10 
<10 ugiL 1.0 10 10 
<10 ug/L 1.0 10 10 

73 % 1.0 

73 % 1.0 

75 % 1.0 

Page 1 of 1 
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N Katahdin 
, II< ~ I , 1 I' "I ~ I 1 \ r ( , , 

,t: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Or. 

Su~e 102 

Tallahassee, FL 32308 

Proj. ID: CNC CHARLESTON 

Sample Description 

14GLM0201 

Compound 

BEN2ENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

·DICHLOROETHANE-D4 

JLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

lab Number: 

SDG: 

Report Date: 

POND.: 

Project: 

% Solids: 

Method: 

WP3877-11 

WP3877 

1015199 

N7912-P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 9/11/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 9/8/99 9/10199 9/11199 JSS S030 JSS 

Sample Method 

Result Units DF PQl PQl 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugIL 1.0 5 5 

<5 ugiL 1.0 5 5 

101 % 1.0 

97 % 1.0 

89 % 1.0 

90 % 1.0 

Page 1 of 1 
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Katahdin 
ANALYTICAL SERVICES 

CLIENI': Paul calligan 
Tetra Tedt NOS 
1401 Oven Park Dr., Suite 102 
Tallahassee, FL 32308 

lab Nulri:Jer : 

Report Date: 
PO No. 
Project 

WICIi: me ClIAIUE!m:N REPCRl' C1l' ANALYTICAL RESOLTS 

Sl\MPIB DESOUPrICN MATRIX SAMPLI!D BY 

14GIMl301 J\queoos CLIENI' 

PARAMETER REStlLT UNITS OF *FQL ME'lHD 

Nitrate as N 0.072 ng/L 1.0 0.050 353.2 
Sulfate 560. ng/L 40 1.0 375.4 

WP-3877-12 
10/12/99 
N7912-P99264 
cro #68 

Page 3 of 10 

Sl\MPLI!D !lATE RECEIVED 

09/08/99 09/10/99 

=-Ym) BY roms 

09/10/99 !(W 

10/04/99 lJl' 

* FQL (Practical Quantitation level) represents l.abonltoxy reporting 1:imits and rray not reflect sattple
specific reporting l:imits. Sanple-specific l:imits are indicated by results annotated with '<' values. 

10/12/99 

LJOjbaeajc (dw) /II1lIlI 
PIlONJWl 
cx::: MS. !BE IBCK 

'I'E"lJlA 'IIlCli NOS 
FOSTER PIAZA 7 
661 ANDERSEN DR. 

'-in <-'mill!' Ru,ul 1'.0 c, 
!' () Hm' -20, \'(·t'~,brooJ... MI: 0409$ 
1'.:1: (207) 874-2400 En, (207) :'75-4029 

210Wcsl Road No.5, Ponsmoulh, NH 0.'\801 
Tel (603) 431-5777 FlU;: (603) 436-3356 

0000023 



Katahdin 
U"~I\ III ,t \rR'1t t' 

. "nt: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

14GLM0301 

-

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

'RENE 

_NZOIA)ANTHRACENE 

CHRYSENE 

BENZOIB)FLUORANTHENE 

BENZOIK)FLUORANTHENE 

BENZOIA)PYRENE 

INDENOll,2,3-CD)PYRENE 

DIBENZIA,H)ANTHRACENE 

BENZOIG,H,I)PERYLENE 

NITROBENZENE-OS 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Date: 

PO No.: 

Project: 

% Solids: 

Method: 

WP3877-12 

WP3877 

10/5199 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9/25199 

Matrix Sampled Date Rec'd Dale Ext. Date Ext'd By Ext. Method Analyst 

- . ---~ 

AO 918199 9110/99 9/13199 LAP EPA 3510 SW 
- -------~-

Sample Method 

Result Units OF POL POL 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

74 % 1.0 

73 % 1.0 

80 % 1.0 

Page 1 of 1 
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N~ 
''''~l)!l'\I 'fl\fll' 

Client: Paul Calligan 

Telra Tech NUS 

1401 Oven Park Dr. 

SuRe 102 

Tallahassee, FL 32308 

Proj.IO: CNC CHARLESTON 

Sample Description 

14GLM0301 

Compound 

BENZENE 

TOLUENE 

1,2-DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1,2-DICHLOROETHANE-D4 

TOLUENE-DB 

P-BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SDG: 

Report Dale: 

PONo.: 

Project: 

% Solids: 

Melhod: 

WP38n-12 

WP38n 

10/5199 

N7912-P99264 

CTO#6B 

N/A 

SWB260 

Dale Analyzed: 9/11/99 

Matrix Sampled Oate Rec'd Oate Ext. Date Ext'dBy Ext. Melhod Analyst 

AQ 9/8/99 9/10199 9/11/99 JSS 5030 JSS 

Sample Method 

Result Units OF PQL PQL 

<5 uglL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 uglL 1.0 5 5 
<5 ug/L 1.0 5 5 
100 % 1.0 

97 % 1.0 

88 % 1.0 

aa % 1.0 

Page I of I 
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10111199 

Method Blank and Laboratory Control Sample Results 

\Client: Tetra Tech NUS 
Work Order: WP3877 

METHOD BLANK RESULTS LABORATORY CONTROL SAMPLE RESULTS 
Date 

of 
Prep 

Date 
of 

Analysis 
Units 

Concentration 
Measured 
in Blank 

Acceptance 
Range 

Practical 
Quantitation 

Level" 

True Measured Percent 
Units Value Value Recovered 

Parameter 
Nitrate-Nitrogen 10-Sep-99 10-Sep-99 mgIL < 0.050 < 0.050 0.050 mgIL 1.00 

10-Sep-99 10-Sep-99 mgIL < 0.050 < 0.050 0.050 mgIL 1.00 
Sulfate 23-Sep-99 23-Sep-99 mgIL < 1.0 < 1.0 1.0 mgIL 10 

24-Sep-99 24-Sep-99 mgIL < 1.0 < 1.0 1.0 mgIL 10 
04-0ct-99 04-0ct-99 mgIL < 1.0 < 1.0 1.0 mgIL 250 

•• Practical quantitation level is the lowest concentration measurable for samples with normal chemical and physical composition 

during routine laboratory operations. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory and method specified acceptance range except as noted. 

@ The laboratory uses the intemaIly established statistical 99% confidence range as the acceptance range for this LCS. 

FORM2WC.xLS 

0.82 82.0 
1.06 106.0 

10 100.0 
10 100.0 

223 89.2 

Acceptance 
Range 

(%) 
80-120 
80-120 
80-120 
80-120 
83-\12 

Acceptance 
Range 

(mglkg) 

@ 



o 
o 
o 
o 
o 
00 
!II 

10/11/99 

Duplicate and Matrix SpikelMatrix Spike Duplicate Results 

IClient: Tetra Tech NUS 
Work Order: WP3877 

DUPLICATE RESULTS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
Sample Acceptance Concentration or Quantity Matrix Spike Recovery (%) 

Katahdin Measurements Mean Range Units Sampl Spike Sample Sample Sample Sample Acceptance RPD Acceptance 
Parameter Sample No Units Rep I Rep 2 Conc RPD forRPD Only Added +Spike +Spike +Spike +Spike 

(%) (%) Dup I Dup2 QUD I Dup2 

Nitrate - N WP3877-12 mg/L 0.072 0.067 0.070 7.2 0-20 mg/L 0.07 0.5 0.362 58.0 • 
Sulfate WP3877-24 mg/L 15.892 15.814 15.853 0.5 0-20 mg/L 15.9 10 24.2 83.0 

RPD = Relative percent difference, which is the absolute value of the difference between two replicate results divided by the mean concentration 

then multiplied by 100%. 

DATA QUALITY COMMENTS: 
Results of all quality control measurements are within the laboratory or contract specified acceptance range except as noted. The laboratory 
does not use the sample duplicate and matrix spike acceptance ranges as acceptance criteria for a specific analysis. Sample duplicate and 
matrix spike data are used to evaluate method performance in the environmental sample matrix only. Please refer to LCS data for assessment 

of quality control for each parameter. 

• Matrix spike recovery is outside the labnratory's specified acceptance range indicating potential sample matrix interference 

and potential bias of reported value for this parameter. 

FOri k.XLS 

Range (%) Range 
(%) (%) 

75-125 0-20 
75-125 0-20 



4B 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

I SBLK;091399 I 
Lab Name: Katahdin Analytical Services SDG No.: WP3877 

Lab File ID: Z2065 Lab Sample ID: SBLK;091399 

Instrument ID: 5972-Z Date Extracted: 9/13/99 

GC Column: RTX-5 ID: 0.25 (mm) Date Analyzed: 09/16/99 

Matrix: (soiliwater) WATER Time Analyzed: 20:31 

Level: (Iow/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S : 

Client Lab Lab Date TIme 
SamplelD SamplelD Data File Injected Injected 

LCS:091399 LCS:091399 Z2070 9117199 10:59:00 AM 

LCSD:091399 LCSD:091399 Z2071 9117199 11:47:00 AM 

34GLM0201 WP3877-2 Z2138 9/24199 11:10:00 PM 

34GLM0301 WP3877-3 Z2139 9124199 11:56:00 PM 

34GLM0201D WP3877-4 Z2140 9125199 12:44:00 AM 

14GLM03010 WP3877-5 Z2141 9125199 1:32:00 AM 

14GLM0201 WP3877-11 Z2142 9125199 2:19:00 AM 

14GLM0301 WP3877-12 Z2143 9/25199 3:06:00 AM 

19GL01B01 WP3877-13 Z2144 9125199 3:54:00 AM 

19GLM0301 WP3877-14 Z2145 9/25199 4:42:00 AM 

19GLM0601 WP3877-15 Z2146 9125199 5:30:00 AM 

19GL01D01 WP3877-16 Z2148 9127199 9:45:00 AM 

19GL01C01 WP3877-17 Z2149 9/27/99 10:32:00 AM 

18GL01F01 WP3877-18 Z2150 9127199 11:18:00 AM 

18GLM03D01 WP3877-19 Z2151 9/27199 12:04:00 PM 

FORM IVSV Page 1 
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Katahdin 
\NU\IIC,L \fR~I(~' 

Client: Paul Calligan 
Tetra Tech NUS 

1401 Oven Park Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

SBLK;091399 
.. _-.. 

Compound 

NAPHTHALENE 

2·METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

PYRENE 

BENZOIAjANTHRACENE 

CHRYSENE 

BENZO[BjFLUORANTHENE 

BENZO[KjFLUORANTHENE 

BENZO[AjPYRENE 

INDENO[I,2,3-CDjPYRENE 

DIBENZ[A,HjANTHRACENE 

BENZO[G,H,ljPERYLENE 

NITROBENZENE-05 

2·FLUOROBIPHENYL 

TERPHENYL·DI4 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONe.: 

Project: 

% Solids: 

Method: 

SBLK;091399 

WP3877 

10/5/99 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9/16199 

Matrix Sampled Date Rec'd Date Ext, Date Ext'd By Ext. Method Analyst 

AQ 9113199 LAP EPA 3510 SW 

Sample Method 

Result Units OF PQl PQl 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

66 "10 1.0 

67 "10 1.0 

66 "10 1.0 

Page 1 of 1 
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Sample File Name 

LCS;091399 Z2070 

LCSD;091399 Z2071 

Katahdin Analytical Services 

LCSILCSD Report 

Date Acquired Time inj Analyst Matrix 

9117/99 10:59 KRT AQ 

9117/99 11:47 KRT AQ 

Metbod 

8270 

8270 

SpkAmt LCS Result LCSD Result LCS Ree LCSD Ree Ree. Limits RPD RPDLimit 
Compound Name ug/L ug/L ug/L ('Yo) ('Yo) ('Yo) (%) ('Yo) 

!2-METHYLNAPHTHALENE 
i 

50 30.5 ! 30.4 I '61 J: '61 70-130 j 0 30 I , 

50 31.7 I 30.9 I '63 '62 70-130 1.6 30 I ACENAPHTHENE 

/ACENAPHTHYLENE' 50 31.8 31.2 I '64 I '62 70-130 I 3.2 30 I 
IANTHRACENE 

--
I i 

, 
50 33.9 31.2 '68 '62 70-130 ! 9.2 30 

iBENZO{A)ANTHRACENE 50 34.2 31.8 I '68 ! '64 70-130 6.1 30 

BENZO[A)PYRENE 50 33.7 31.2 i '67 I '62 70-130 , 7.8 30 

BENZO[BjFLUORANTHENE 50 30.0 27.5 I '60 ! '55 70-130 8.7 30 

BENZO[G.H.I)PERY~ENE 50 34.9 33.7 I 70 I '67 70-130 i 4.4 30 

I i 
+-

BENZO[K)FLUORANTHENE 50 39.4 35.2 79 70 70-130 I 12 i 30 

CHRYSENE 50 38.2 35.3 I 76 I 71 70-130 ! 6.8 30 

iDlBENZ[A.HjANTHRACENE 50 33.1 32.3 I '66 
, 

'65 70-130 I 1.5 30 I 
--i IFLUORANTH~.1'I.E_'::::' _~--

-
32.2 _--l--_'69--1 50 34.6 '64 70-130 t 7.5 

30 ...J IF' . '')RENE __ 50 31.9 30.8 ·64' '62 70-130 3.2 3O...J ~-------t-f- ,0{1,2,3-C[))!'YRENE __ 50 34.8 35.0 I 70 i 70 70-130 0 30 I 
NAPHTHALENE 50 31.2 31.0 

, '62- ~_ '62 70-130 I 0 30 I -
i -l PHENANTHRENE 50 34.0 32.0 , ·68 I '64 70-130 i 6.1 

! 
30 - - . - , I 

I PYRENE 50 36.4 33.3 ! 73 '67 70-130 I 8.6 30 
/ ----- .. - ---' ----"---- , 

RPD = (les ree -lcod reel I[(lcsd ree +lcsd ree)/21 * 100 * Out of Limits 1 
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4B 
SEMIVOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

I SBlK;091499 I 
Lab Name: Katahdin Analytical Services SDG No.: WP3877 

Lab File ID: Z2054 Lab Sample ID: SBLK;091499 

Instrument ID: 5972-Z Date Extracted: 9/14/99 

GC Column: RTX-5 ID: 0.25 (mm) Date Analyzed: 09/16/99 

Matrix: (soiUwater) WATER Time Analyzed: 11 :41 

Level: (Iow/med) LOW 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S : 

Client Lab Lab Data Time 
Sample ID SamplelD Data Fllo InJocted InJocted 

LCS;091499 LCS;091499 Z2055 9116199 12:28:00 PM 

18GLM0201 WP3877-20 Z2152 9127199 12:51:00 PM 

18GLM0201D WP3877-21 Z2153 9127199 1:38:00 PM 

18GL01E01 WP3877-Z2 Z2154 9127/99 2:23:00 PM 

18GLM0101 WP3877-23 Z2155 9127199 3:09:00 PM 

23GLM0201 WP3877-24 Z2156 9127199 3;56:00 PM 

23GLX0201 WP3877-25 Z2157 9127199 4:41:00 PM 

23GLM0301 WP3877-26 Z2156 9127199 5:29:00 PM 

18GLM0201MS WP3877 -20MS Z2159 9127199 6:15:00 PM 

18GLM0201 MSD WP3877-20MSD Z2160 9127199 7:01:00 PM 
18GLM0201D WP3877-21DL Z2161 9127/99 7:48:00 PM 

FORM IVSV Page 1 
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Katahdin 
~1\i~1\/(1 tt HR\II~~ 

"'lient: Paul Calligan 

Tetra Tech NUS 

1401 Oven Pari< Dr. 

Suite 102 

Tallahassee, FL 32308 

Proj. 10: CNC CHARLESTON 

Sample Description 

SBLK;091499 

Compound 

NAPHTHALENE 

2-METHYLNAPHTHALENE 

ACENAPHTHYLENE 

ACENAPHTHENE 

FLUORENE 

PHENANTHRENE 

ANTHRACENE 

FLUORANTHENE 

~YRENE 

':NZO[A]ANTHRACENE 

CHRYSENE 

BENZO[B)FLUORANTHENE 

BENZO)K)FLUORANTHENE 

BENZO[A)PYRENE 

INDENO[1,2,3-CD)PYRENE 

DIBENZ[A,H)ANTHRACENE 

BENZO)G,H,I)PERYLENE 

NITROBENZENE-D5 

2-FLUOROBIPHENYL 

TERPHENYL-D14 

Report Notes: none 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 

% Solids: 

Method: 

SBLK;091499 

WP3877 

1015199 

N7912-P99264 

CTO#68 

N/A 

EPA 8270 

Date Analyzed: 9/16/99 

Matrix Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AO 9/14/99 DS EPA 3510 SW 

--

Sample Method 

Resutt Units OF POL PQL 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 ugIL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

<10 ug/L 1.0 10 10 

<10 uglL 1.0 10 10 

<10 ugiL 1.0 10 10 

54 % 1.0 

56 % 1.0 

66 % 1.0 

Page 1 of 1 
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Lab File: Z2055 

Analyst: KRT 

Compound Name 
12-METHYLNAPHTHALENE 

ACENAPHTHENE 
I 
IACENAPHTHYLENE 

IANTHRACENE 

BENZO[AIANTHRACENE 

BENZO[AIPYRENE 

BENZO[BIFLUORANTHENE 

BENZO{G.H.11PERYLENE 

BENZO{KIFLUORANTHENE 

CHRYSENE 

IDIBENZ[A.H1ANTHRACENE 

IFLUORANTHENE 

FLUORENE 

INDENO[ 1.2.3-CDIPYRENE 

NAPHTHALENE 

~HENANTHRENE 

PYRENE 

Katahdin Analytical Services 

8270 LCS Recovery Sheet 

Sample 10: LCS;091499 

Time Injected: 12:28:00 PM 

Date Run: 9/16/99 

Matrix: AQ 

Spike Amt 
(ugIL) 

Result 
(ugIL) Rec ("/0) Limits ("/0) 

50 28.8 '58 I 70-130-l 

i 50 30.1 '60 I 70-130 ! +---_. ._. -- 4~-10~130---1 , 50 29.9 '60 
~- -

1~E= 
.1 __ 50 30.4 '61 

' 50 31.6 
-_. 

'63 --f------ -- ". 
i 50 31.1 '62 _. 
, 50 28.6 '57 r·-- 50 28.7 '57 

I . -------, 

i 50 35.5 71 L-3~:~~~j 
50 35.8 72 ' 70-130 I 

50 28.0 '56 
1 ____ u ----~ 

i 50 
__ 20:13~_J 

32.5 '65 , 70-130 I +------
i 50 30.7 '61 -r--70:130 --l 
i 50 28.8 '58 L ~'~-~ , 50 29.8 '60 I _ 70-130 

i 50 31.3 '62 : 70.13.~. 
, 50 32.2 '64 : 70-130 , _. - --.~-.- ... --

* Out of Limits J 
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,.,nple 

WP3877-20 

WP3877-20MS 

WP3877-20MSD 

Compound Name 

Katahdin Analytical Services 

MSIMSD Report 

File Name Date Acquired Time inj Analyst Matrix Metbod 

Zll51 9117199 1l:51:00 PM SW AQ 8170_99 

Zll59 91l7l99 6:15:00 PM SW AQ 8170_99 

Zll60 9117199 7:01:00 PM SW AQ 8170_99 

Native 
(ugIL) 

MS Spk MSD Spk 
Amount Amount 
(ugIL) (ugIL) 

MS 
Result 
(ugIL) 

MSD 
Result 
(ugIL) 

MS 
REC 
(%) 

MSD 
REC 
(%) 

Recovery 
Limits 

(%) 

RPD 
RPD Limit 
(%) (%) 

r=--'~=-:-C'----------'-'--=--'r--,----'----'--- -ccc---,---cc---,-----,----.- __c.----,----cc--,---,----, _____ -~-.-
~r-C;-=H=R:-:Y_:cSE:::N_::E==------_j- _0 __ -+_..:5-'0_-+_-'50'---+ __ 4:.:.3::..9_-1-----'4:.:.6.:::2_+--...:8-'8_._ -~~--+i _..:60::..-:..14:.:0_~if_..'5:.:.:..1 -LI._:.:30,-_ 
IACENAPHTHENE 117 50 50 I 208 198 '181 '161' 60-140 i 4.9 I 30 
iicA-CC-=EN'"'A'-'P'-=H-=T'-:H=Y'-L-=ENccE-'-----+ --:-0'---+---'5C-:O--+--C5-'-0--ji-- 45.7 43.6 91 -~8~7 ·-';'1-":60::"--'14:':0~+-4:::. 7:::-+j ":-30"- ~ 

iANTHRACENE ° +----=5_'_0_-+_-=50'---_+_ i 44.2 45.0 88 . ___ .90_i-..:60:::-..:1:::40'--+.....::1.::..8----+......:.30"--

Fll:.E:..:N=.ZO"'[c:A"'IA:;.N.:..:Tc:;H::.;RA=CE::.:N.::E:.-___ +.~. _+--...:5::..0 _+-_.::.;50:.-_-+ !. _ 42.7 45.9 85 _f..-i . _c9:.2_-+, __ ..::60::..-:..I40='__f_..'7:..:.2=--+' -",30,--1 

BENZO[A)PYRENE 0:---+_..:50::-----l_.....::50'--_+-1-'-41::.4:--+_-::43:::.6"___-+_:'C83'--.~,--:8:.:_7-_i_I-::60:--::..140:::----l.......:5::.2"___+--3:::0~_' 
~B~EN~Z~O;[~B~)F~L~UO~RA~~N~T~H~E~N~E=====!=-.__c~0-+_.......:5c-:O--+_..:5_'_0_~1--'-40:...::.2-+_---c4::..2.:..4-+--...:8::..0-~:-~8:.:.5-~---=60::..--'-140='--f_..'5:.:.3=-'-+-::..30~ 
2-METHYLNAPHTHALENE 131 50 50 i 237 213 '212' '164 '60-140 II 30 J 

I=B:-:EN=-Z=O-::[:-K"-)F_L_U..:.O_RA_N_T_H_E_N_E __ -1 ____ ~- __ --'5'-=0_-+_--:5-=0 __ :r--_4=3.-:-6_-+-_4:-:8.:..8_+-___=8_7~,. 98 ! 60-140 II T 30 

::..P_,_Y,-:RE",N:-:=E"c-=-==---== __ -l-_ ° 50 50 42.2 45.0 84 90 T 60-140 6.4 30 

'FD.::IB::.:E::.N:::Z"'[A.::.,H:.:)"-A::.N:..T:.:HRA=C:.:E::.N=E ___ + __ ~ 50 50 40.9 40.6 !~ ~1~\--+.......:60:::...:-1..:40,,----+-,0:.:.7::..4~.-::.-33"--OOI 
F.:F;:,LU::;O:::RA=N;.::T::.H:::EN=E _____ -+--:::-:---+_-:5.::.0_+_-::50:---_-+_..:460'.3=--+_::..50"'.4.:.---+---,-"=:,.-,_ .. _ --+_::60:--.::140:::----l~8:::.5=--+--"'____i 
Ic:'FL=::U-=O::':R'::-E::-;N.:=:E--:--:=-====-._____ 47.5 ___ 5::.:0,.---+_--'5'-:0_-+_120 118 '145 _ :' __ !..."!l--l __ ..:60:..-_,_140='_-j--,:.:1.7'--.L.::..30~1 
!fNEENO[I.2,3-CD)PYRENE __ !!.....+_..:5::..0_+-_.::.;50:.--+'_..:4::.:3.CO __ i-.....:..40:.:;.8 _______ 86~ __ .l-_-,60:::...:-1..:40,---+--...:.5.:::2--l_.::3~0._' 

'I~ ·l!-_L_EN_E ______ .__ 5.09 50 50 47.4 43.6 84 +- ._27_._._L_~60:::...:-1:::40"___-l-r--...:.8.c:4J- 30_ j 
PH. .NTHRENE 23.0 50 5o, 82.3 84.6 119; 123 I 60-140 2.8_ i __ .3_!!.....; 

i:=B:::.ENc;;Zo,O,,[.::G"-,H:-:,I"')P-=E:.:RY.:.:L=EN::.:.cE______ .Y __ . 50 50! 41.5--1---:10-.1- --83----1 80_ - i 60-140 I 3.4l _~J 

RPD =I(ms res - msd res) / (ms res + msd res)/2] * 100 * Out of Limits J 
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4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY EPA SAMPLE NO. 

VBLKF11A 
Lab Name: Katahdin Analytical Services SDG No.: WP3877 

Lab File ID: F1820 Lab Sample ID: VBLKF11A 

Date Analyzed: 09/11/99 Time Analyzed: 10:00 

GC Column: RTX-624 ID: 0.18 (mm) Heated Purge: (YIN) N 

Instrument ID: 5972-F 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSD'S 

FORMIVVOA Page 1 
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Katahdin 
>"-4I)III\j "fl.\j(I' 

.... 'lent: Paul Calligan 
Tetra Tech NUS 

1401 Oven Pari< Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj.IO: CNC CHARLESTON 

Sample Description 

VBLKFllA 

Compound 

BENZENE 

TOLUENE 

1.2·DlBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

. ~·DICHLOROETHANE·D4 

LUENE·D8 

P·BROMOFLUOROBENZENE 

... eport Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Nurnber: 

SDG: 

Report Date: 

PONo.: 

Project: 

'k Solids: 

Method: 

VBLKFllA 

WP3877 

1015199 

N7912·P99264 

CTO#68 

N/A 

SW8260 

Date Analyzed: 9/11199 

Malrtx Sampled Date Rec'd Date Ext. Date Ext'd By Ext. Method Analyst 

AQ 911 1199 JSS 5030 JSS 

Sample Method 

Result Units OF PQl. PQL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 uglL 1.0 5 5 

<5 ug/L 1.0 5 5 

101 % 1.0 

94 % 1.0 

B6 % 1.0 

87 % 1.0 

Page 1 of 1 
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Lab File: F1819 

Analyst: JSS 

Compound Name 
1,2·DffiROMOETHANE 

BENZENE 
ETHYLBENZENE 

MTBE 

~APHTHALENE 
TOLUENE 

TOTAL XYLENES 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample ID: LCSF11A 

Time Injected 8:56:00 AM 

SpikeAmt 
(DrlL) 

so 
SO 
SO 
SO 
SO 
SO 
ISO 

Result 
(uc/L) 

S4.3 
46.7 

48.3 

49.7 

44.4 

48.3 

143 

Date Run: 9/11/99 

Matrix: AQ 

Rec (%) 
108 

93 

96 

99 

89 

96 

9S 

* Out of Limits 

Limits (%) 
60·140 

60·140 

60-140 

60·140 

60·140 

60-140 

60·140 

1 

OOOOOg~ 



4A 
VOLATILE ORGANICS METHOD BLANK SUMMARY 

EPA SAMPLE NO. 

VBLKF13A 
Lab Name: Katahdin Analytical Services SOG No.: WP3877 

Lab File 10: F1839 Lab Sample 10: VBLKF13A 

Date Analyzed: 09/13/99 Time Analyzed: 10:59 

GC Column: RTX-624 10: 0.18 (mm) Heated Purge: (YIN) N 

Instrument 10: 5972-F 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, LCS'S, MS AND MSO'S 

Client Lab Lab Date Time 
Sample 10 Sample 10 Data File Injected Injected 

LCSF13A LCSF13A F1838 9/13199 10:07:00 AM 

19GLM0301 WP38n-14 F1840 9/13199 11:52:00 AM 

19GLM0501 WP38n-15 F1841 9/13199 12:28:00 PM 

19GL01 D01 WP38n-16 F1842 9113199 1:05:00 PM 

19GL01C01 WP38n-17 F1643 9/13199 1:41:00 PM 

1BGL01F01 WP38n-1B F1B44 9113199 2:17:00 PM 

1BGLM03D01 WP38n-19 F1845 9113199 2:54:00 PM 

1BGLM0201 WP38n-20 F1846 9/13199 3:30:00 PM 

1BGLM0201D WP38n-21 F1847 9113199 4:07:00 PM 

1BGL01 E01 WP38n-22 F1846 9/13199 4:43:00 PM 

1BGLM0101 WP38n-23 F1849 9/13199 5:20:00 PM 

23GLM0201 WP38n-24 F1B50 9113199 5:5B:ooPM 

23GLX0201 WP3Bn-25 F1B51 9/13199 6:32:00 PM 
23GLM0301 WP38n-26 F1B52 9/13199 7:09:00 PM 

1BGLM0201MS WP38n-20MS F1BS3 9113199 7:45:00 PM 

1 BGLM0201MSD WP3Bn-20MSD F1B54 9/13199 B:22:ooPM 

FORM IVVOA Page 1 
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Client: Paul Calligan 
Tetra Tech NUS 

140t Oven Park Dr. 

Sune 102 

Tallahassee, FL 32308 

Proj.IO: CNC CHARLESTON 

Sample Description 

VBLKF13A 

Compound 

BENZENE 

TOLUENE 

1,2·DIBROMOETHANE 

ETHYLBENZENE 

NAPHTHALENE 

MTBE 

TOTAL XYLENES 

DIBROMOFLUOROMETHANE 

1.2·DlCHLOROETHANE·D4 

TOLUENE·DB 

P·BROMOFLUOROBENZENE 

Report Notes: 

KATAHDIN ANALYTICAL SERVICES 
REPORT OF ANALYTICAL RESULTS 

Lab Number: 

SOG: 

Report Date: 

PONo.: 

Project: 
% Solids: 

Method: 

VBLKF13A 

WP3877 

10/5199 

N7912·P99264 

CTO#6B 

N/A 

SWB260 

Date Analyzed: 9113/99 

Matrix Sampled Date Roc'dOat. Ext. Date Ext'd By Ext. Method Analyst 

AQ 9113199 KMC 5030 KMC 

Sample Method 

Result Units OF POL POL 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ug/L 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugiL 1.0 5 5 

<5 ugIL 1.0 5 5 

95 % 1.0 

93 % 1.0 

B2 % 1.0 

83 % 1.0 

Page 1 of 1 
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Lab File: F1838 

Analyst: KMC 

Compound Name 
1,2-DffiROMOETIIANE 

BENZENE 

ETHYLBENZENE 

MTBE 

NAPHTHALENE 

TOLUENE 
TOTALXYLENES· 

Katahdin Analytical Services 

8260 LCS Recovery Sheet 

Sample m: LCSF13A 

Time Injected 10:07:00 AM 

SpikeAmt 
(ugIL) 

50 

50 

50 

50 

50 

50 

150 

Result 
(ugIL) 

50.6 

40.5 

44.0 

46.8 

41.0 

42.6 

130 

Date Run: 9/13/99 

Matrix: AQ 

Rec(%) 
101 

81 

88 

94 

82 

85 

87 

• Out of Limits 

Limits (%) 
60-140 

6Q-14O 

60-140 

60-140 

60-140 

60-140 

60-140 

1 
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Sample FileName 

WP3877-20 F1846 

WP3877-20MS FI853 

WP3877-20MSD FI854 

Native 
Compound Name (ugIL) 

TOTALXYLENES 4.02 

TOLUENE 0 

NAPHTIIALENE 7.44 

MTBE 0 

J<TIlYLBENZENE 0.760 

BENZENE 2.90 

1,2·DlBROMOETIlANE 0 

Katahdin Analytical Services 

MS/MSD Report 

Date Acquired Time inj Analyst 

9113/99 3:30:00 PM KMC 

9/13/99 7:45:00 PM KMC 

9/13/99 8:22:00 PM KMe 

MSSpk MSDSpk MS MSD 
Amount Amount Result Result 
(ugIL) (ugIL) (ugIL) (ugIL) 

ISO ISO 117 114 

SO SO 37.8 37.9 

SO SO 60.4 60.4 

SO SO 4S.S 46.8 

SO SO 39.2 37.8 

SO SO 39.2 38.6 

SO SO 49.2 SO.7 

RPD =[(ms res - msd res) / (ms res + msd res)/2J • 100 

Matrix Method 

AQ 8260_99 

AQ 8260_99 

AQ 8260_99 

MS MSD Recovery RPD 
REC REC Limits RPD Limit 
(%) (%) (%) (%) (%) 

76 73 60·140 2.6 20 

76 76 60·140 0.26 20 

106 106 60-140 0 20 

91 94 60-140 2.8 20 

77 74 60-140 3.6 20 

72 71 60·140 1.5 20 

98 101 60·140 3.0 20 

• Out of Limits 1 
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APPENDIXD 

AQUIFER CALCULATIONS 



SUMMARY OF SLUG TEST 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID #: 01089 COUNTY: Charleston 

FACILITY NAME: Site 14, Quarters S, Charleston Naval Complex 

Slug Data 

See Appendix: Final Zone B RFI Report Table: 2.3 and 2.4 Figure: for a list of all data measurements. 
(water level logs, etc.) (Complete as appropriate.) 

Water Level Recovery Data was measured by See Final Zone B RFI Report 
(Hermit Data Logger, Manually with Water Level Indicator, etc.) (List Method). 

Complete the following table for each well tested. 

COMPLETE A SECOND SHEET IF MORE THAN FOUR WELLS ARE TESTED 

Slug Test Conducted in well(s) number NBCB·GDB·OOI NBCB·GDB·OO2 NBCB·GDB·OO4 NBCB·GDB·04D 

Initial RiselDrawdown in well (feet) 

adius of Well Casing (feet) 

Effective Radius of Well (feet) 

Static Saturated Aquifer Thickness (feet) 

Length of Well Screen (feet) 

Static Height of Water Column in Well (ft) 

Calculations 

See Appendix: Final Zone B RFI Report Table Figure: for calculations. (Complete as appropriate.) 

The method for aquifer calculations was: Bouwer and Rice (1976) for (i.e. Bouwer-Rice, Cooper, etc.) 
shallow, Cooper for deep 

Calculated values by well were as follows: 

Slug Test Conducted in well(s) number NBCB·GDB·OOI NBCB·GDB·OO2 NBCB·GDB·OO4 NBCB·GDB·04D 

Hydraulic Conductivity 0.00134 0.792 7.92 0.276 (deep well) 

Thickness of the aquifer used to calculate hydraulic conductivity was feet. 
The aquifer is confined semi-confined X water table (Check as appropriate.) 

he estimated seepage velocity is 10.31 feet per year based on 
a hydraulic conductivity of 2.9 , a hydraulic gradient of 0.00458 ,and 

a porosity of 0.47 per cent for sandy soil (list type i.e., silty sand, clay, etc). 

40 



CALCULATION WORKSHEET PAGE \ OF I 
CLIENT JOB NUMBER 

LhOQlt>" t00 \J"'d,,\ ('ex. ,0\*'_;:: 0 D Q A () \'-1 I \= (, '" \ SQ I Q S 
SUBJECT ' 

'1:: .. ,\ ,,,,,,,,k6 ~ r;c.~ Ue\ oc, h 
BASED ON ' DRAWING NUMBER 

BY I CHECKED BY APPROVED BY 

Q. \-\U0 £S 
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APPENDIXE 

SOIL AND WATER DISPOSAL MANIFESTS 

All soil cuttings and purge water were containerized, 

the containers labeled, and the containers moved 

to a staging area for final disposal by Charleston Naval Complex. 



APPENDIXF 

RBCA CALCULATIONS 



Minimum Construction Worker RBSLs 

Dermal Incidental Ingestion Inhalation Minimum 
RBSL RBSL RBSL RBSL 
mg/L mg/L mg/L mg/L 

Benzene 0.85 68.52 0.15 0.15 
Toluene 23.98 5677.78 5.38 5.38 
Ethylbenzene 6.05 2838.89 14.50 6.05 
Xylene 102.33 56777.78 NA* 102.33 
Naphthalene 1.63 1135.56 2.63 1.63 
MTBE 25.92 141.94 293.44 25.92 

* No inhalation reference dose is available for xylenes; therefore, no inhalation RBSL can be calculated. 

Prepared By: _____________ _ Reviewed By: ___________ _ 



Construction Worker Dermal RBSLs 

Kow MW Kp B 'tgvent C b t' t.ven! DAevent 

cm/hr unitiess hr/event hr hr/event 
Benzene 199.5262315 78.1 0.11551543 0.392637855 2.87E-Ol 6.32E-Ol 6.03E-Ol 6.90E-Ol 1 eq 3.3 
Toluene 537.0317964 92.1 0.259561335 0.958068292 3.44E-Ol 1.13E+00 1.31 E+OO 1.33E+00 1 eq 3.2 
Ethylbenzene 1412.537545 106.2 0.569219802 2.256154884 4.13E-Ol 2.36E+00 4.39E+00 1.70E+00 1 eq 3.2 
Xylene' 1584.893192 106.2 0.638675123 2.531447415 4.13E-Ol 2.63E+00 5.31E+00 1.72E+00 1 eq 3.2 
NlIJ)hthalene 1995.262315 128.2 0.605452393 2.636638957 5.48E-Ol 2.73E+00 5.69E+00 2.29E+00 1 eCi3.2 
MTBE 15.136 88.15 0.00769788 0.027797704 3.27E-Ol 3.52E-Ol 3.20E-Ol 7.85E-Ol 1 eq 3.3 

BW AT EV ED EF SA CSF derm Rfd derm Taruet RBSL RBSL 
kg day eventsldav vrs davslvr cm2 

I (mQ/kQ-davr' mQ/kq-dav Risk or HQ mQ/L mQ/L 
Benzene 70 25550 1 1 90 4500 2.99E-02 NA 1.00E-06 8.52E-Ol 
Toluene 70 365 1 1 90 4500 NA 1.60E-Ol 1.0 2.40E+Ol 

Ethylbenzene 70 365 1 1 90 4500 NA 9.70E-02 1.0 6.05E+00 
Xylene' 70 365 1 1 90 4500 NA 1.84E+00 1.0 1.02E+02 
Naphthalene 70 365 1 1 90 4500 NA 3.20E-02 1.0 1.63E+00 
MTBE 70 365 1 1 90 4500 NA 5.00E-03 1.0 2.59E+Ol 

• Kow and MW values for xylene, m-

Prepared By: ____________ _ Reviewed By: ___________ _ 



Construction Worker Incidental Ingestion RBSLs 

BW AT IR ED EF Target CSF oral Rfd oral RBSL 
kq day Udav yrs days/yr Risk or HQ mg/L 

Benzene 70 25550 0.01 1 90 1.00E-06 2.90E-02 6.85E+01 
Toluene 70 365 0.01 1 90 1.0 NA 2.00E-01 5677.778 
Ethylbenzene 70 365 0.01 1 90 1.0 NA 1.00E-01 2838.889 
Xylene 70 365 0.01 1 90 1.0 NA 2.00E+00 56777.78 
Naphthalene 70 365 0.01 1 90 1.0 NA 4.00E-02 1135.556 
MTBE 70 365 0.01 1 90 1.0 NA 5.00E-03 141.9444 

Prepared By: ____________ _ Reviewed By: __________ _ 



Construction Worker Inhalation RBSLs 

Chemical Dalr Dwater H , , '. '- " Deff-ca Deft .. 

em fs em fa em fem em fem em fern em fem em fern em lem em la em"/. 

Benzene 0093 1.10E-OS 2.26E-Ol 0.038 0.342 0.33 0.15 0.48 1.35E-05 1.01 E-02 
Toluene 0.085 940E-06 3.01E-Ol 0.038 0342 033 0.15 0.48 1.07E-Q5 9.20E-03 
Eth Ibenzene 0.076 8.50E-06 2.80E-Ol 0.038 0342 033 0.15 0.48 9.85E-06 8.22E-03 
X lenea 0.072 8.SOE-06 2.78E-01 0.038 0.342 0.33 0.15 0.48 9.55E-06 7.79E-03 
Naphthalene 0.072 9.40E-06 2.00E-03 0.038 0.342 0.33 0.15 0.48 5.79E-04 7.83E-03 
MTBE 0.102 1.05E-05 4.16E-02 0038 0.342 0.33 0.15 0.48 3.90E-05 1.10E-02 

, , 
~ 

em em em·l. eml.oe em em em 

'"0'0 5 

~ 
;-r- ;-r- ~r 

-=~~ -'-
5 17 5. '·00 j[ :Cl§.. 

, 
II m'ldoy da ,Iy' y' mglm' em"em' mglL 

2.- ·02 

~ ~L. t-

~ t-

@li 70 1 6.6C ,<)1 ~ .293443 

"No Inhalation reference dose Is avaIlable for xylenes; therefore, no RBSL can be calculated for xylene. 

Prepared By: ___________ _ Reviewed By. __________ _ 



S14 Leachability xis DATA ENTRY 10115199 333 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE ID# O/od'l COUNTY Charleston 
FACILITY NAME Site 14, Quarters S 

STREET ADDRESS Charleston Naval Complex, North Charleston, SC 

Soil Risk Evaluation Data 

Eigure 
TPH 553 mg/kg 
Soil % SAND (Estimated) 90 % 
Soil % CLAY (Estimated) 4% 
Worst Case Benzene mg/kg Cs 
Soil Analyses Toluene mg/kg Cs 

Ethylbenzene mg/kg Cs 
Xylenes mg/kg Cs 
Naphthalene 1.8 mg/kg Cs 

mg/kg Cs 
Natural Organic Carbon Content 11900 mg/kg foc 
Average Annual Recharge 25 cm Hw 
Distance from highest Soil 
Impact to water table 91 cm L 

Bulk Density of Soil 1.56 g/cc Bd 1 
Wetting Front Suction 10 cm Hf 2 
Soil Hydraulic Conductivity 5.60E-03 cm/sec Kf 3 
Porosity 0.43 decimal % cI> 4 
Residual Water Content 0.03 decimal % Wr 5 

List possible human exposure pathways from surface soil. 
Soil leaching to groundwater - off-site ingestion or irrigational use of shallow groundwater. 

Bold indicates site specific input 

Italic indicated estimated value from charts on pages C3 through C5 
of SCOHEC soi/leaching model guidance. 

Page 1 of 6 Pages 

IN-SITU SOIL RISK EVALUATION 



S14 Leachability.xls Naphth. Calc. 

SOIL LEACHABILITY MODEL FOR NAPHTHALENE 
RISK-BASED CORRECTIVE ACTION FOR PETROLEUM RELEASES 

SITE INFORMATION:.-___ --__ --______ ---_-, 

Site: ISite ,4t Quartet$:, $. ' . . . . 

Loeation:ChathlstQn M\1ffl1 ~K. Noi'tll Oh~n, $C' 

Charleston 

REFERENCES: 

INPUT: 

(1) SCDHEC, RBCA For Petroleum Releases, June 1995, Appendix B. Figure 1. 

(2) SCDHEC, RBeA For Petroleum Releases. June 1995. Appendix B. Table 2. 

(3) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B, Input Parameters. 

(4) SCOHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Table 1. 

(5) SCDHEC. RBCA For Petroleum Releases, June 1995. Appendix Bt Figure 2. 

(6) SCDHEC, RBCA For Petroleum Releases. June 1995. Appendix B. Figure 3. 

(7) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Figure 4. 

(8) SCDHEC. RBCA For Petroleum Releases. June 1995. Appendix B. Figure 5. 

COC Chemical of Concern 

Bd Soil Bulk Density (1) 

Crsbl Risk Based Screening Level 

Cs Concentration of COC in soil 

DAF DilutionlAttenuation Factor (2) 

foc Organic Carbon Content in Soil (3) 

H' Henry's Law Constant (4) 

Hf Wetting front suction head (always negative) (5) 

Hw Average Annual Recharge (3) 

Kf Soil Hydraulic Conductivity (6) 

Koc SoilfWater Partioning Coefficient (2) 

L Depth between soil sample with 

greatest COC concentration to groundwater. 

o Porosity (7) 

t1/2 Biodegradation "half life" (2) 

g/cm3 

mQ/L! 

mg/kg 

unitlessl 

mg/kg 

unitlessl 

em 

em 

cmls 

mllgl 

em 

unitless 

daysl 

mg/kg TPH Total Petroleum Hydrocarbons, EPA Method 3550 

Wr Residual Water Content (8) volume fraction 

10/15/99 3:33 PM 

NAPHTHALENE 

1.56 

1.63 

I.B 

B 

11900 

0.002 

-10 

25 

0.0056 

1543 

91 

0.43 

4B 

553 

0.03 



514 Leachabillty.xls Naphth. Calc. 10/15/99 3:33 PM 

CALCULATIONS: 

Equation Set I - Determine soil pore water concentration resulting from physical partioning (ew). 

Step 1 - Calculate the total organic carbon content (fcs) of the soil. 

fes = (foe +TPHI1.724)*1E-6 = __ ..;O_.O~1~2~2~_decimal % 

Step 2 - Calculate the concentration of COC in soil pore water (ew) directly in 

contact with the contaminate soil. 

Cw Cs*((Wr * 1 glee + Bd)/{(Bd*Koc*fcs) + Wr + ((e-Wr)*H'))) 

Equation Set II - Determine the velocity of the soil pore water (Vw) 

Step 1 - Calculate the air filled porosity (1) in decimal percent. 

___ O..;.O~O;... __ mg/l 

f o - Wr = 0.40 decimal % 

Step 2 - Determine the time for water to percolate through the vadose zone soil 

(from depth of worst case soil sample to the water table at site). 

t ~ (flKfl*(L·(Hw-Hf)) *Un(Hw + (lL-Hfl/(Hw-HflIli 

Step 3 • Determine the velocity of the water (Vw) in feet per year. 

Vw ~ (Ll30.48cm/ftl/(t/31.500.000sec/yearl 

Equation Set III • Determine the organic retardation effect (Ve) of the contaminant. 

Step 1 . Calculate the soil/water distribution coefficient (Kd) (ml/g) for uncontaminated soil. 

Kd = Koc*foc* 1 E-6 

Step 2 - Calculate the retardation effect of natural soil organic matter on COC migration. 

Vc = Vw*(l + ((Bd*Kd)fo)) 

----

3,298 seconds 
-~~-

___ 28_5_1_9 __ ft/year 

18.3617 ml/g ----
422 ft/year ----



S14 Leachability.xls Naphth Calc. 10/15/99 3:33 PM 

Equation Set IV ~ Determine biodegradation rates and provide final COC concentration (en at depth of concern. 

Step 1 - Calculate the time (Tel in days required for the CDC to reach groundwater. 

Tc = 365 day/yr·HLl30.48cm/ft)/Vc) = ___ 2_._5_8 ___ days 

Step 2 - Calculate estimated concentration of CDC in the soH pore water (Cp) necessary to protect groundwater. 

cp = 'O'(log ICrsbl) + HTc/2.3)·(0.693/t1/2))) = ___ ,_.6_9 ___ mg/l 

CDC concentration in soil pore water rep} is greater than Crsbl, therefore the SSTL must be cslculated. 

Equation Set V - Calculate the Site Specific Target Level (SSTl) for the COC in soil. 

Csstl for IAPHTHALENE = Cp*DAF*(((Bd*Koc*fcs) + Wr+ (F*'H"'))f(Wr*lg/cc+ Bd)) = 250.692729 mg/kg 

in soil 

PREPARED 8Y: __________ _ 

Date 

" 
CHECKED BY:--'d-\''<'/.L~-·Lr---:------



514 Leachability xis Naphlh 5umm 10{15199 333 PM 

IN-SITU SOIL RISK EVALUATION 

SOUTH CAROLINA 
Department of Health and Environmental Control (DHEC) 

Site Data 

SITE 10# OlD 8'1 Charleston 
FACILITY NAME Site 14, Quarters S 

Instructions 
Provide results, separately, for each constituent in the worst case soil analysis. 

Data 
List Constituent: NAPHTHALENE 

(BTEX, Napth.) Table 

Bioremediation "half-life" 48 days t 1/2 1 
Soil/water partitioning coefficient 1543 ml/g Koc 1 

Results 

Equation Step 
Set 

Total Organic Carbon Content 0.0122 decimal % f cs I 1 
Leachate Concentration 0.003 mgll Cw I 2 
Air Filled Porosity 0.40 decimal % f II 1 
Infiltration Rate Time 3,298 seconds t II 2 
Velocity of Water 28,519 ftlyear Vw II 3 
SoillWater Distribution Coefficient 18.36 ml/g Kd III 1 
Contaminant Percolation Rate 422 ftlyear Vc III 2 
Time to Reach Groundwater 2.584 days Tc IV 1 
Concentration reaching Groundwater 1.692 mgll Cp IV 2 
Site Specific Target Level 250.6927 mglkg C sstl V 

Conclusions 

Does concentration of chemical of concern in soil exceed SSTL? NO 

Risk of Human Exposure due to contaminated soil. 

YES X NO 

Page 6 of 6 Pages 
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